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The present invention relates to a TNF receptor and to a 
TNF binding protein. 

Tumor necrosis factor (TNF-a) was found for the first 
time in the serum of mice and rabbits which had been 
infected with Bacillus Calmette-Guerin and had endotoxins 
injected thereinto, and was recognized because of its 
cytotoxic and antitumor characteristics (l) . it is above 
all produced by activated macrophages and monocytes. 
Numerous cell types which are the targets for TNF have 
surface receptors with a high affinity for this 
polypeptide (2); it was assumed that lymphotoxin (TNF-6) 
binds to the same receptor (3, 4). TNF-a is identical 
with a factor designated as cachectin (5) which 
suppresses lipoprotein lipase and leads to 
hypertriglyceridemia in the case of chronic inflammatory 
and malign diseases (6, 7). TNF-a takes probably part in 
the regulation of growth and in the differentiation and 
function of cells which play a role in inflammations, 
immune processes and hematopoiesis . 

TNF can exert a positive effect on the host organism by 
stimulation of neutrophils (8, 9) and monocytes and by 
inhibition of the replication of viruses (10, 11) . 
Moreover, TNF-a activates the immune defense against 
parasites and acts directly and/or indirectly as a 
mediator in immunoreactions , inflammatory processes and 
other processes in the organism, the mode of action being 
not yet clear in many instances. 
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The administration of TNF-cc (12) may, however, be 
accompanied by harmful phenomena (13), such as shock and 
tissue damage which can be counteracted by antibodies 
against TNF-a (14). A number of observations suggest that 
endogenously released TNF-a plays a role in various 
pathologic states. For instance, TNF-a seems to be a 
mediator of cachexia which arises in chronic invasive, 
for instance parasitary diseases. TNF-a also seems to 
play an important role in the pathogenesis of shocks 
caused by Gram-negative bacteria (endotoxin shock) ; it 
might take part in some, though not all, effects of 
lipopolysaccharides (18). Likewise, it has been claimed 
that TNF plays some part in tissue damage occurring 
within the frame of inflammatory processes in joints and 
other tissues and in the lethality and morbidity of the 
graft-versus-host reaction (GHVR, graft rejection (15). 
Moreover, a connection between the concentration of TNF 
in serum and the deadly end of meningococcal diseases has 
been reported on (16) . 

Further, it has been found that the administration of 
TNF-a over a long period of time causes a state of 
anorexia and tabes with similar symptoms as cachexia 
which is accompanied by neoplastic and chronic infectious 
diseases (19) . 

There have been reports on a TNF-inhibiting activity of a 
protein from the urine of febrile patients whose effect 
is supposed to be due to a competitive mechanism on the 
receptor plane itself (20) (similar to the effect of the 
interleukin-1 inhibitor (17)). 
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EP-A2 308 378 describes a TNF inhibiting protein obtained 
from human urine. Its activity was detected in the urine 
of healthy and sick persons and determined because of the 
ability to inhibit the binding of TNF-a to its receptors 
on human HeLa cells and FS 11 fibroblasts and also the 
cytotoxic effect of TNF-a on murine A9 cells . This 
protein was substantially purified to homogeneity and 
characterized by its N-terminus. Although two basically 
possible methods are shown in this patent publication for 
obtaining the DNA coding for the protein and the 
recombinant protein, no specific information is given 
which one of the theoretically possible solutions is the 
successful one. 



A protein that inhibits the biological effects of TNF-a 
by preventing the binding of TNF-a to its cell surface 
receptor through interaction with TNF-a could be 
identified in the dialysis urine of uremia patients in 
preliminary tests regarding the present invention (21) . 
An affinity to TNF-S was also detected in this protein. 

The presence of this protein (hereinafter called TNF-BP) 
in the concentrated dialysis urine was detected by 
competition with the binding of radioactively labeled 
recombinant TNF-a to a subclone of HL-60 cells, with 
measurements being made of the influence of dialyzed 
urine on the binding of 125 I-TNF-a to the cells. The 
binding tests as performed revealed a dose-dependent 
inhibition of the TNF-a binding to the cell by 
concentrated dialysis urine (the possible interpretation 
that the observed decrease in binding might be caused by 
TNF-a itself which possibly exists in urine, or by TNF-3 




5 



which competes for the binding, was ruled out by the 
finding that the decrease in binding could not be 
eliminated by use of TNF-a and TNF-fl antibodies) . 

By analogy, proof could be furnished in preliminary tests 
regarding the present invention that TNF-BP has also an 
affinity to TNF-6; it amounts to about 1/50 of its 
affinity to TNF-a. 



It was found by means of gel chromatography on Sephacryl 
200 that a substance in the urine and serum of dialysis 
patients and in the serum of healthy persons with 
recombinant TNF-a forms a complex having a molecular 
weight of about 75,000. 

TNF-BP was enriched from several samples of dialysis 
urine of uremia patients by partial purification by means 
of pressure ultrafiltration, ion exchange chromatography 
and gel chromatography 62 times. 

The resultant preparations were used for detecting the 
biological activity of TNF-BP by inhibiting the growth- 
inhibiting effect of TNF-a on HL-60-10 cells. A dose- 
dependent impact of TNF-BP on the biological activity of 
TNF-a was found. The binding characteristics of cells by 
pretreatment with TNF-BP and excluding competition 
binding test was further examined. Proof could be 
furnished that pretreatment of the cells with TNF-BP does 
not impair the binding of TNF-a to the cell. This shows 
that the effect of TNF-BP is not based on its possible 
binding to the cell and competition with TNF-a for the 
binding to the receptor. 
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The substantially homogeneous protein was obtained in 
highly purified form by concentrating the urine from 
dialysis patients by ultrafiltration, dialyzing the 
concentrated urine and enriching it in a first 
purification step by means of DEAE Sephacel 
chromatography to four times its amount. Further 
enrichment took place by means of affinity chromatography 
by TNF-a bound to Sepharose. Final purification was 
performed by means of reversed phase chromatography 
(FPLC) . 

It could be shown that the substantially highly purified 
protein inhibits the cytotoxic effect of TNF-a on WEHI 
164 clone 13 cells (22) . 

The N-terminal amino acid sequence could be determined 
with respect to the substantially highly purified 
protein. It was defined as Asp-Ser-Val-X-Pro-Gln-Gly-Lys- 
Tyr-Ile-His-Pro-Gln-(main sequence) (in addition the 
following N-terminal sequence was found in traces: Leu- 
(Val)- (Pro)- (His) -Leu-Gly-X-Arg-Glu- (side sequence)). A 
comparison of the main sequence with the N-terminal 
sequence of the TNF inhibiting protein as disclosed in 
EP-A2 308 378 shows identity between the two proteins. 

The following amino acid composition was determined, L 
indicated in mol of amino acid per mol of protein and in 
mol % of amino acid determined as the mean value of a 
hydrolysis for 24 and 48 hours: 
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Mol amino acid/ mol % 

mol protein amino acid 



Asp + Asn 


27 . 5 


10.9 


Thr 


15.8 


6 . 3 


Ser 


20.7 


8 . 2 


Glu + Gin 


35.0 


13 .8 


Pro 


9.5 


3.8 


Gly 


16.0 


6.3 


Ala 


4 . 2 


1.7 


Cys 


32.3 


12.8 


Val 


10.8 


4 . 3 


Met 


1.1 


0.4 


He 


7.0 


2.8 


Leu 


20.2 


8.0 


Tyr 


6.1 


2.4 


Phe 


8.1 


3 . 2 


His 


11.1 


4.4 


Lys 


15.7 


6.2 


Arg 


11.8 


4.7 


Total 


252.9 


100 



A content of glucosamine was detected by means of amino 
acid analysis. The results of an affinoblot carried out 
with Concanavalin A and wheat germ lectin also show that 
TNF-BP is a glycoprotein. 

The substantially homogeneous protein was tryptically 
digested and the amino acid sequences were determined out 
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of 17 of the cleavage peptides obtained. Furthermore, the 
C-terminus was analyzed. 

TNF-BP has obviously the function of a regulator of the 
TNF activity with the ability to buffer the changes in 
concentration of free, biologically active TNF-a. TNF-BP 
might also influence the excretion of TNF by the kidney 
because the complex formed with TNF, whose molecular 
weight was determined by means of gel permeation 
chromatography on Sephadex G 75 to be about 75,000 was 
obviously not retained by the glomerulus, in contrast to 
TNF. 



The TNF-BP was identified from the urine of dialysis 
patients as one of the three main protein components 
which show affinity to TNF and which jointly elute with 
TNF-BP from the TNF affinity chromatography column. The 
two other proteins, however, obviously bind in a manner 
which does not impair the binding of TNF-a to its cell 
surface receptor. 

The results obtained with respect to the biological 
activity of the TNF-BP, in particular the comparison of 
the binding constant with the binding constant described 
for the TNF receptor (23) are a first sign that this 
protein "might be the soluble part of a TNF receptor. 

Because of its ability to inhibit the biological activity 
of TNF-a and TNF-B, the TNF-binding protein is suited for 
use at indications in which a reduction of the TNF 
activity in the organism is recommended. Derivatives or 
fragments of the TNF binding protein having the ability 
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to inhibit the biological activity of TNF are also suited 
for use in the case of such indications. 

TNF-BP (or its functional derivatives or active 
fragments) can be used for the prophylactic and 
therapeutic treatment of the human or animal body in the 
case of indications in which a detrimental effect of TNF- 
a takes place. These diseases include, in particular, 
inflammatory and infectious and parasitary diseases or 
shocks wherein endogeneous TNF-a is released, further 
cachexia, GVHR and autoimmune dieseases such as 
rheumatoid arthritis, etc. These also include 
pathological states which may occur as side effects in 
the treatment with TNF-a, especially in case of high 
dosage, e.g. serious hypotension or disturbance of the 
central nerve system. 

Pharmaceutical preparations for parenteral applications 
are especially suited as drugs, for instance in the form 
of lyophilisates or solutions, optionally together with 
physiologically compatible additives, such as 
stabilizers. Because of its TNF-binding properties, TNF- 
BP is also suited as a diagnostic agent for the 
determination of TNF-a and/or TNF-B, e.g. as one of the 
components in radioimmunoassays or enzyme immunoassays, 
optionally together with antibodies against TNF. 

Because of its properties, this protein. is a 
pharmacologically valuable active substance which being 
from natural sources cannot be represented in sufficient 
amounts by means of chemical protein methods. 
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There has therefore been a need to produce this protein 
(or related proteins with the ability to bind TNF) in a 
recominbant manner to provide it in sufficient amounts 
for therapeutic applications. 

"Ability to bind TNF" is defined within the scope of the 
present invention as the property of a protein to bind to 
TNF-a such that the binding of TNF -a to the functional 
part of the receptor is prevented and the effect of TNF-a 
is inhibited or counteracted in human or animal 
organisms. This definition includes the ability of a 
protein to bind to other proteins, e.g. to TNF-S, and to 
inhibit the activity thereof. 

It has been the object of the present invention to 
provide the DNA coding for TNF-BP to permit, on the basis 
thereof, the preparation of recombinant DNA molecules 
with the aid of which suitable host organisms can be 
transformed to produce TNF-BP or functional derivatives 
or fragments thereof. 



It should also be determined within the scope of the 
present object whether TNF-BP is the soluble part of a 
TNF receptor so as to create the basis for the 
clarification of the receptor sequence by starting from 
such an assumption and to provide a recombinant TNF 
receptor. 



The presence of a specific receptor having a high 
affinity for TNF-a on different types of cells was shown 
by several teams. The isolation and preliminary 
characterization of a TNF-a receptor have recently been 
reported on for the first time (32). since the binding of 
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radioactively labeled TNF-a can be undone by a surplus of 
TNF-3 (33) , the suggestion has been made that TNF-a and 
TNF-& should share a common receptor* However, since it 
could be demonstrated that specific types of cells that 
are responsive to TNF-a are entirely or partly 
insensitive to TNF-3 (34), doubts about the existence of 
a common receptor were again expressed. By contrast, 
recent results .on the binding characteristics of TNF-3 to 
receptors seem to corroborate the theory of a common 
receptor again (35) , and it is pointed out in the paper 
that differences exist between TNF-a and TNF-B with 
respect to the interaction with the receptor and also 
with respect to the events occurring in the cell after an 
interaction between ligand and receptor* 

The availability of the DNA coding for a TNF receptor is 
a prerequisite for the preparation of recombinant 
receptor and considerably facilitates, e.g., the 
conduction of comparative studies of different cell types 
as to their TNF-a and/or TNF-B-receptor (s) and the 
reactions initiated by the binding of TNF to the receptor 
in the cell. This, in turn, helps to clarify the three- 
dimensional structure of the receptor, thereby creating 
the precondition for a rational design for the 
development of agonists and antagonists of the TNF 
activity. 

Screening of cDNA libraries with the aid of hybridizing 
probes that are derived from amino acid sequences of 
short peptides, encounters major difficulties because of 
the degeneration of the genetic code. In addition, this 
procedure is rendered more difficult whenever one does 
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not know with respect to a protein, such as TNF-BP, in 
which tissues it is synthetized. in case of failure of 
such a method it might then not be possible to ascertain 
for sure whether this is due to the selection of an 
unsuitable cDNA library or to the inadequate specificity 
of the hybridizing probes. 

To achieve the object as set forth, the procedure was 
therefore as follows according to the invention: A 
library of the fibrosarcoma cell line HS913 T which had 
been induced with TNF-oc and was present in \ gtll was 
used as the cDNA library. To obtain \ DNA with TNF-BP 
sequences from this library, the great sensitivity of the 
polymerase chain reaction (PCR, (26)) was exploited. 
(With the aid of this method it is possible to obtain 
from a whole cDNA library an unknown DNA sequence which 
is flanked by oligonucleotides designed on the basis of 
known partial amino acid sequences and used as primers. 
Such a longer DNA fragment can then be used as a 
hybridizing probe, for instance for isolating cDNA 
clones, especially the original cDNA clone). 

The object was achieved according to the invention in 
that hybridizing probes were made on the basis of the N- 
terminal amino acid sequence (main sequence) and amino 
acid sequences of tryptic peptides which had been 
obtained from highly purified TNF-BP, and in that a cDNA 
which represents part of the cDNA coding for TNF-BP was 
obtained with the aid of these probes, first by means of 
PCR, from the cDNA library HS913T. This cDNA has the 
following nucleotide sequence: 
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CAG GGG AAA TAT ATT CAC CCT CAA AAT AAT TCG ATT TGC TGT 
ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA 
GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC 
TCC TTC ACA GCC TCA GAA AAC AAC AAG. 

This DNA represents one of possible variants suited for 
hybridizing with TNF-BP-DNAs or TNF-BP-RNAs. (Such 
variants include, e.g., those DNA molecules that are 
obtained by PRC amplification with the aid of primers 
whose nucleotide sequence does not exactly correspond to 
the sequence searched for, e.g. because of restriction 
sites intended for cloning purposes or because of amino 
acids that have e.g. not definitely been determined in 
the amino acid sequence analysis) . 

"TNF-BP-DNAs" and "TNF-BP-RNAs" are defined as being 
nucleic acids coding for TNF-BP or related proteins 
having the ability to bind TNF or nucleic acids which 
contain a sequence coding for such protein. 

TNF-BP-DNAs (and TNF-BP-RNAs) also comprise cDNAs derived 
from mRNAs obtained by alternative splicing (or these 
mRNAs themselves) . "Alternative splicing" means the 
removal of introns where different splice acceptor and/or 
splice donor sites are used from the same mRNA precursor. 
The resultant mRNAs differ from one another by the total 
or partial presence or absence of specific exon 
sequences, with a possible reading frame shift. 

The cDNA (or variants thereof) which is first obtained 
according to the invention and contains part of the 
sequence coding for TNF-BP can thus be used as a 
hybridizing probe for obtaining TNF-BP-DNAs containing 
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cDNA clones from cDNA libraries. Furthermore, it can be 
used as a hybridizing probe for mRNA preparations to 
isolate TNF-BP-RNAs and to produce therefrom e.g. 
enriched cDNA libriaries permitting a considerably 
simplified and more efficient screening. Another 
application is the isolation of the desired DNAs from 
genomic DNA libraries with the aid of these DNAs as 
hybridizing probes. 

Since the above-defined DNA (or it variants) is capable 
of hybridizing with DNAs (or RNAs) coding for TNF-BP or 
containing the sequence coding for TNF-BP, it is also 
possible to obtain cDNAs coding for proteins with the aid 
of this DNA as the probe, the processing thereof yielding 
TNF-BP. Processing means the in vivo cleavage of partial 
sequences. As far as the N-terminus is concerned, this 
may be the signal sequence and/or other sequences and 
optionally, as far as the C-terminus is concerned, also 
the transmembranic and cytoplasmatic region of the 
receptor (provided the assumption is confirmed that TNF- 
BP represents the soluble part of a TNF receptor) . it is 
therefore possible with the aid of this hybridizing probe 
to screen suitable cDNA libraries for the presence of 
cDNA containing the complete sequence coding for a TNF 
receptor. (If required, this process can be performed in 
several steps) . 

According to the invention the cDNA of the above-defined 
sequence, which had been obtained by means of PCR from 
the cDNA library of the TNF-a induced fibrosarcoma cell 
line HS913 T (in X gtll) , was used for the repeated 
screening of the cDNA library, the lambda-DNA was 



15 



prepared from the hybridizing clones, sucloned and 
sequenced. This led to a 13 34 base-long cDNA insert 
containing the sequence coding for TNF-BP. 

The present invention relates to a DNA coding for a 
polypeptide with the ability to bind TNF or for a 
polypeptide of which this TNF binding protein represents 
a partial sequence. 

This also covers DNAs coding for parts of such 
polypeptides. 

The complete nucleotide sequence of the longest cDNA 
insert obtained is illustrated in Fig. l 

This nucleotide sequence has a continuous open reading 
frame, starting with base 213, up to the end of the 1334 
bp long cDNA inserts. Since in the same reading frame a 
stop codon is positioned 4 codons before the potential 
translation start codon ATG (213-215), it can be assumed 
that the start codon is in fact the translation start 
codon used in vivo. 

A comparison between the amino acid sequence derived from 
the nucleotide sequence and the amino acid sequences 
determined from the amino-terminal end of TNF-BP and 
tryptic "peptides shows that there is a high degree of 
correspondence. As a result, the isolated cDNA contains 
the sequence coding for the authentic TNF-BP. 

Starting from the N-terminus, the first sequence 
corresponding to a tryptic peptide cleavage sequence is 
the sequence of fraction 12 (Leu-Val-Pro- . . . ) , which had 
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also been obtained as a side sequence in the analysis of 
the N-terminus of TNF-BP. This N-terminal leucine 
corresponds to the 3 0th amino acid in the cDNA sequence. 
Since the preceding segment of 29 amino acids is highly 
hydrophobic, and since TNF-BP is a secreted protein, the 
conclusion can be drawn that these 29 amino acids 
represent the signal peptide required for the secretion 
process, which is cleaved off during secretion 
(designated as S1-S29 in Fig. 1) . 

The amino acid sequence obtained as the main sequence in 
the N-terminal analysis of TNF-BP corresponds to the 
amino acids beginning with Asp-12 in the cDNA sequence. 
This asparagine acid residue directly follows the 
alkaline dipeptide Lys-Arg. since a very great number of 
proteins are proteolytically cleaved in vivo after this 
dipeptide, it can be assumed that TNF-BP with N-terminal 
Asp is not directly obtained by processing a precursor 
during the secretion process, but that the N-terminal 11 
amino acids are cleaved off from the processed protein by 
extracellular proteases at a later time. 

The carboxy-terminal end of TNF-BP had been determined as 
Ile-Glu-Asn (C-terminal analysis; tryptic peptide 
fraction 27: amino acids 159-172, tryptic peptide 
fraction 21: amino acids 165-172), with Asn corresponding 
to the position 172 in the cDNA sequence. 

Potential N-glycosylation sites of the general formula 
Asn-X-Ser/Thr, where X may be any desired amino acid 
except for proline, are at the positions 25-27 (Asn-Asn- 
Ser) , 116-118 (Asn-Cys-Ser) and 122-124 (Asn-Gly-Thr) of 
the TNF-BP cDNA sequence) . (The assumption that Asn-25 is 
glycosylated follows from the fact that when the 
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corresponding tryptic cleavage peptide was sequenced Asn 
could not be identified at this site) . 

The analysis of the nucleotide sequence and of the amino 
acid sequence derived therefrom shows in connection with 
the performed chemical protein assays that TNF-BP is a 
glycosylated polypeptide having 172 amino acids, which is 
converted by proteolytic cleavage after the nth amino 
acid into a glycoprotein with 161 amino acids. 
The following table shows the sequenced tryptic peptides 
and the corresponding amino acid sequences derived from 
the cDNA sequence: 



Fraction 



Amino Acids 



12 


1- 


8 


1 


12- 


19 


8 


20- 


32 


14/1 


36- 


48 


20 


36- 


53 


11 


54- 


67 


14/11 


79- 


91 



26 
5 
27 



133-146 
147-158 
159-172 



(amino acids 66-67 had not 
correctly been determined 
on the peptide) 



The resultant cDNA is the prerequisite for the production 
of recombinant TNF-BP. 
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Hence, the subject matter of the invention is also DNA 
coding for preferably secretable TNF-BP. 

TNF-BP which is secreted into the cell supernatant can be 
produced by introducing a DNA construct containing the 
sequence coding for TNF-BP with a sequence coding for a 
signal peptide under control of a suitable promoter in 
suitable host organisms, expediently in eukaryotic, 
preferably higher eukaryotic cells. 

When a signal peptide is used with respect to the 
secretion of the protein, the DNA coding for the signal 
peptide is expediently inserted before the codon for Asp- 
12 to obtain a uniform product. As a rule, any signal 
peptide is suited that guarantees the secretion of the 
mature protein in the corresponding host organism. 
Optionally the signal sequence can also be placed before 
the triplet coding for the Leu-1, and in such a case it 
might be necessary to separate the TNF-BP form created at 
the N-terminus by cleavage of the peptide consisting of 
11 amino acids, from the unprocessed or not completely 
processed TNF-BP in an additional purification step. 

Since the cDNA after the codon for Asn-172, which 
represents the C-terminus because of the C-terminal 
analysis, does not contain a stop codon, a translation 
stop codon is expediently incorporated after the codon 
for Ans 172 by directed mutagenesis with respect to the 
expression of TNF-BP. 
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The DNA coding for TNF-BP may be modified by mutation, 
transposition, deletion, addition or shortening, provided 
that such modified DNAs code for (poly ) peptides having 
the ability to bind TNF . Such modifications may be 
changes of one or more of the potential glycosylation 
sites, which may perhaps not be required for biological 
activity, by replacing e.g. the Asn codon by a triplet 
coding for another amino acid. Taking into account that 
the biological activity is retained, modifications may be 
performed, which result in changes of the disulfide 
bridges (for example reducing the number thereof). 

Hence, the stated DNA molecules are a precondition for 
the construction of recombinant DNA molecules, which are 
also the subject matter of the present invention. 
Suitable host organisms can be transformed and grown and 
the protein can be obtained with such recombinant DNA 
molecules in the form of expression vectors containing 
the DNA coding for a protein with TNF-BP activity and 
optionally modified in a suitable manner, preferably with 
a preceding signal sequence, and the control sequences 
required for the expression of the protein. 

Like with possible modifications of the DNA sequence, 
host organisms suited for the expression are selected, 
particularly with respect to the biological activity of 
the protein to bind TNF. Moreover, the standard critera 
applicable in the production of recombinant proteins, 
e.g. compatibility with the selected vector, processing 
capacity, isolation of the protein, expression 
characteristics, safety and cost aspects play also a role 
in the decision on the host organism. The selection of a 
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suitable vector also follows from the host intended for 
the transformation. As a rule, all vectors are suited 
that replicate and express the DNAs coding for TNF-BP 
according to the invention (or modifications thereof) . 

With respect to the biological activity of the protein, 
it is especially the possible relevance of the criteria 
determined in the natural protein, namely glycosylation 
and high amount of cysteine residues, that must be paid 
attention to as to the property to bind TNF as far as the 
expression of the TNF-BP coding DNA is concerned. 
Therefore, eukaryotes, especially suitable expression 
systems of higher eukaryotes, are used for the 
expression* 

Since the recombinant polypeptides of the invention are 
able to bind .TNF, they are suited for use in the 
prophylactic and therapeutic treatment of the human or 
animal body in the case of indications where a 
detrimental effect of TNF-a takes place. 

Since a TNF-a inhibiting effect was also detected in TNF- 
BP, it (or the related or modified polypeptides) can be 
used in suitable dosage, optionally in a form modified 
with respect to an enhanced affinity to TNF-B, also for 
inhibiting the effect of TNF-A in the organism. 

Furthermore, the subject matter of the present invention 
are therefore pharmaceutical preparations containing an 
amount of TNF-BP effectively inhibiting the biological 
activity of TNF-a and/or TNF-6, or a related polypeptide 
with the ability to bind TNF. 
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As already mentioned, after the codon for Asn-172 the 
cDNA does not contain the stop codon that would have to 
be expected by reason of the analysis of the C-terminus, 
but the open reading frame is continued. The region 
between Val-183 and Met-205 shows highly hydrophobic 
characteristics. This hydrophobic region of 22 amino 
acids, followed by a segment having a content of 
positively charged amino acids (Arg-206, Arg-209) , 
exhibits the typical features of a transmembrane domain 
which anchors proteins in the cell membrane. By contrast, 
the protein portion following in the direction of the C- 
terminus is again highly hydrophilic. 

The hydrophobicity profile is plotted in Fig. 2. (The 
hydrophobic ity plot was made with the aid of the Mac 
Molly program (Soft Gene Berlin) ; the window vidth for 
the calculation of the values was 11 amino acids. 
Hydrophobic regions correspond to positive values, 
hydrophilic regions to negative values on the ordinate. 
The number of the amino acids, beginning with the start 
methionine SI, is shown on the abscissa) . 

As follows from the protein stucture, the DNA coding for 
the soluble secreted TNF-BP is part of a DNA coding for a 
larger protein: This protein exhibits the features of a 
protein anchored in the cell membrane, contains TNF-BP in 
a manner typical of an extracellular domain and has a 
considerable segment typical of cytoplasmatic domains. 
Soluble TNF-BP is obviously obtained from this membrane- 
bound form by proteolytic cleavage just outside of the 
transmembrane domain. 
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The structure of the protein encoded from the obtained 
cDNA, together with the ability of TNF-BP to bind TNF, 
confirms the assumption that TNF-BP is part of a cellular 
surface receptor for TNF whose extracellular domain 
responsible, for the binding of TNF can be cleaved off 
proteolytically and is found again in the form of the 
soluble TNF-BP. (This shall not rule out a situation in 
which with respect to the functional performance of the 
receptor said protein is possibly associated with one or 
several other proteins) . 

(For the production of TNF-BP on a large scale it is 
advantageous not to start from the whole cDNA because 
attention would have to be paid to the requirement that 
TNF-BP has to be cleaved off from the part of the protein 
that represents the membrane-bound part of the TNF 
receptor. Rather, as already stated, a translation stop 
codon is expediently inserted after the codon for Asn-172 
by directed mutagenesis to prevent any kind of protein 
synthesis from going beyond the C-terminal end of TNF- 
BP. ) 

With the cDNA obtained according to the invention, which 
represents a partial sequence of the DNA coding for a TNF 
receptor, it is possible to obtain the complete receptor 
sequence by amplifying the missing 3- end, for instance, 
by means of modified PCR (RACE = "rapid amplification of 
cDNA ends" (36)) with the aid of a primer which was 
constructed on the basis of a sequence situated as much 
as possible towards the 3- end of the existing cDNA. 
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An alternative method is the conventional screening of 
the cDNA library with the available cDNA or parts thereof 
as the probe. 

The subject matter of the present invention is thus also 
the DNA coding for a human TNF receptor and containing 
the in vivo translated segment of the cDNA obtained 
according to the invention, or degenerated variants 
thereof. This definition comprises DNAs coding for forms 
which are C-terminal and/or N-terminal shortened, e.g. 
processed, or for modified forms (for example by changes 
at proteolytic cleavage sites, glycosylation sites or 
certain regions of the domains) or for fragments, e.g. 
the various domains of the TNF receptor. 

In combination with the control sequences required for 
the expression, these DNAs can be used as part of 
recombinant DNA molecules for the tranf ormation of 
prokaryotic or eukaryotic host organisms. On the one 
hand, this paves the way for the production of the TNF 
receptor in large quantities in a recombinant process, 
for instance, in order to be able to clarify the three- 
dimensional structure of the receptor. On the other hand, 
higher eukaryotic cells can be transformed with these 
DNAs to make studies on the mechanisms and dynamics of 
the TNF/ receptor interaction, the signal transfer or on 
the relevance of the various receptor domains or segments 
thereof. The recombinant TNF receptor (or fragments or 
modifications thereof) can be used for examining 
substances as to their interaction with TNF or the TNF 
receptor and their impact on the signal transfer induced 
by TNF. Such screenings (using proteins/ fragments or 



/it cc**K ' % ' 

1 * 



24 



correspondingly transformed higher eukaryotic cells) 
constitute the precondition for the identification of 
substances substituting TNF, inhibiting its binding to 
the receptor, or such substances that can block or 
intensify the mechanism of the signal transfer initiated 
by TNF. 

The scope of the present invention also covers nucleic 
acids which do not code for TNF-BP or the receptor, but 
which hybridize with the cDNA obtained according to the 
invention under conditions of lower stringency. 

The above problem was solved in detail as follows: 

As regards the highly purified TNF-BP, the N-terminal 
amino acid sequence and the amino acid sequences of 
peptides obtained by tryptic digestion of the protein 
were determined. 

Furthermore, the C-terminus was determined by 
carboxypeptidase P, digestion, derivatization of the 
cleaved amino acids and chromatographic separation. 

As regards the peptide sequences obtained by tryptic 
digestion, and with respect to the use thereof in the PCR 
for the "preparation of oligonucleotides, regions were 
selected, on the one hand, from the N-terminus and, on 
the other hand, from a tryptic peptide in such a manner 
that the complexity of mixed oligonucleotides was as low 
as possible as for hybridization with cDNA. Based on 
these two regions, a respective set of mixed 
oligonucleotides were prepared, the one derived from the 
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region at the N-teminus being synthetized in accordance 
with the mRNA and the one derived from the tryptic 
peptide being synthetized in a reversely complementary 
manner with respect to the mRNA. To facilitate subsequent 
cloning of a PCR amplified segment, the set of 
oligonucleotides derived from the tryptic peptide were 
provided with a BamHI restriction site. X DNA was then 
isolated from the TNF-a induced fibrosarcoma cDNA library 
and a TNF-BP sequence was amplified therefrom by means of 
PCR. The resultant fragment was cloned and sequenced; it 
had 158 nucleotides and contained the sequence coding for 
the tryptic peptide 2 0 between the two sequence segments 
derived from the primer oligonucleotides. 

This DNA fragment was subsequently radioactively labeled 
and used as a probe for isolating cDNA clones from the 
fibrosarcoma library. The procedure was such that plaques 
were first hybridized with the probe, phages of 
hybridized plaques were isolated and X DNA was obtained 
therefrom. Individual cDNA clones were subcloned and 
sequenced; two of the characterized clones contained the 
sequence coding for TNF-BP. 

The invention is illustrated in more detail with 
reference to the following preliminary tests and 
examples: 



Preliminary Test 1 



Preparation of highly purified TNF-BP 
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200 1 of dialysis urine of uremia patients, stored in 
bottles containing EDTA (10 g/1), Tris (6 g/1), NaH 3 
(1 g/1) and benzamidine hydrochloride (l g/1) and stored 
at a cool place, were concentrated by ultrafiltration by 
means of a highly permeable hemocapillary filter with an 
asymmetrical hollow fiber membrane (FH 88H, Gambro) to 
4.2 1 with a protein content of 567 g. The concentrated 
urine was dialyzed against lOmM/1 Tris HC1, pH 8. During 
this process, and like in the subsequent steps (except 
for reversed-phase chromatography) , lmM/1 benzamidine 
hydrochloride was added to counteract proteolytic 
digestion. All of the subsequent purification steps were 
performed at 4"C, unless stated otherwise. 

b) Ion Exchange Chromatography 

This step was performed by charging DEAE Sephacel columns 
(2.5 x 40 cm) with samples of concentrated and dialyzed 
urine containing about 75 g protein each. Elusion was 
carried out with 800 ml of an NaCl/lOmM Tris/HCl pH-8 
gradient, the NaCl concentration amounting to 0 to 0.4 M. 
The fractions of seven columns containing the TNF-BP, 
having a total protein content of 114 g, were stored at 
-20*C. 

c) Affinity Chromatography 

To prepare the TNF Sepharose column, rTNf-a (15 mg) in 
0.1 M NaHC0 3 , 1 M NaCl, pH 9 (coupling buffer) was 
coupled to 1.5 g cyanogenic bromide-activated Sepharose 
4B (Pharmacia) . The Sepharose was swollen in ImM HC1 and 
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washed with coupling buffer. After addition of rTNF-a 
the suspension was rotated at room temperature for 2 
hours. The excess of CNBr groups was blocked by rotation 
for one and a half hours with 1M ethanolamine, pH 8. The 
TNF Sepharose was alternately washed several times in 1M 
NAC1, 0.1 M sodium acetate pH 8 and l m NaCl, o.l m boric 
acid pH 4 and subsequently stored in phosphate-buffered 
saline with 1 mM benzamidine hydrochloride. The fractions 
obtained from step b) were set to a concentration of 0.2 
M NaCl, lOmM Tris/HCl, pH 8. The TNF Sepharose was packed 
into a column and washed with 0.2 M NaCl, lOmM Tris HC1 , 
pH 8, and the TNF-BP containing fractions corresponding' 
to about 30 g protein, were applied at a flow rate of 10 
ml/h and profusely washed with 0.2 M NaCl, lOmM Tris HC1, 
pH 8 until an absorption could no longer be detected in 
the eluate at 280nm. TNF-BP was then eluted with 0.2 M 
glycine/HCl, pH 2.5. 

TNF-BP containing fractions of 4 separations were 
combined and lyophilized up to an end concentration of 
10 mg/ml after addition of polyethyleneglycol (MG 6000) . 
The lyophilized sample was dissolved in distilled water 
and dialyzed against distilled water. (The dialyzed 
sample (4 ml) was stored in a deeply frozen state.) 

This purification step led to a further enrichment by 
about 9000 times as compared with the preceding step. 
SDS-PAGE (performed as described in preliminary test 2) 
of the TNF-BP containing fractions showed the elution of 
three main components with molecular weights of 28,000, 
30,000 and 50,000. 
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d) Reversed Phase Chromatography 

An aliquot amount (1 ml) of the fractions obtained from 
step c) with an addition of 0.1% trif luoroacetic acid was 
applied to a ProRPC HR 5/10 column (Pharmacia) connected 
to an FPLC system (Pharmacia) . The column was 
equilibrated with 0.1% trif luoroacetic acid and charged 
at room temperature with a linear 15 ml gradient of 10 
volume percent to 50 volume percent of acetonitrile 
containing 0.1% trif luoroacetic acid; the flow rate was 
0.3 ml/min. Fractions of 0,5 ml were collected and the 
absorption at 280 as well as the activity of the TNF-a 
binding protein were determined with the aid of the 
competition binding test, as indicated in Example 1, with 
0.01 Ml sample being respectively used. TNF-BP eluted as 
a single activity peak according to a sharp UV absorption 
peak. 

This last purification step yielded an increase in 
specific activity by about 2 9 times; the total increase 
in activity as compared with the starting material 
(concentrated dialysis urine) amounted to about 1.1 x 10 6 
times . 



SDS-PAGE of the reduced and non-reduced sample, carried 
out as indicated in preliminary test 2, yielded a diffuse 
band which pointed to the presence of a single 
polypeptide with a molecular weight of about 3 0,000. The 
diffuse appearance of the bands might be due to the 
presence of one or more heterogenous glycosylations 
and/or a second polypeptide present in a small amount. 
The assumption that this might be a polypeptide having 
the N-terminus determined as a side sequence in 
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preliminary test 3d, which polypeptide is extended at the 
N-terminus as compared with TNF-BP, was confirmed by the 
sequence of the cDNA according to which a segment of 11 
amino acids is present between the signal sequence and 
Asn (pos. 12), the sequence of the segment corresponding 
to the N-terminal side sequence and the segment being 
obviously cleaved off from the processed protein. 

Preliminary Test 2 



SDS Polacrylamide Gel Electrophoresis (SDS-PAGE) 

SDS-PAGE was carried out according to the method of 
Laemmli (24) on flat gels having a length of 18 cm, a 
width of 16 cm and a thickness of 1.5 mm and 10 pockets 
by means of an LKB 2001 electrophoresis unit. The protein 
content of the samples from purification steps c) and d) 
(preliminary test 1) was determined by means of Bio-Rad 
Protein Assay and calculated from the absorption at 280 
nm, with a content of 1 mg TNF-BP/ml being assigned to an 
absorption of 1.0. 



The samples containing about 25 ng protein (from 
preliminary test lc) and about 5 ug (from id) in reduced 
(6-mercaptoethanol) and non-reduced form were applied to 
a 3% concentration gel and a 5% to 20% linear 
polyacrylamide gradient gel. Electrophoresis was 
performed at 25mA/gel without cooling. Phosphorylase B 
(MW 94,000), bovine serum albumin (MW 67,000), ovalbumin 
(MW 43,000), carboanhydrase (MW 30,000), soybean trypsin 
inhibitor (MW 20,100) and a-laktalbumin (MW 14,400) were 
used as molecular weight markers (Pharmacia) . The gels 
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were stained with Coomassie blue in 7% acetic acid/40% 
ethanol and destained in 7% acetic acid/25% ethanol . 

The result of the SDS-PAGE showed TNF-BP as a polypeptide 
chain with a molecular weight of about 3 0,000. 

Preliminary Test 3 



a) Sample Preparation 



15 fig of the protein purified according to the 
preliminary test Id) were desalted via reversed phase 
HPLC and further purified. To this end a Bakerbond WP C18 
column (Baker; 4.6 x 250 mm) and 0.1% trif luoroacetic 
acid were used in water (eluent A) and in acetonitrile 
(eluent B) as the mobile phase. The increase in gradient 
was 20% to 68% of eluent B in 24 min. Detection was 
performed at 214 ran and at 280 nm at the same time. The 
TNF-BP containing fraction was collected, dried and 
dissolved in 75 nl 70% formic acid and directly used for 
the amino acid sequence analysis. 

b) Amino Acid Sequence Analysis 

The automatic amino acid sequence analysis was performed 
with an "Applied Biosystems 477 A Liquid Phase Sequenator 
by on-line determination of the released 
phenylthiohydantoin derivatives by means of an Applied 
Biosystems Analyzer, model 120 A PTH. it showed the 
following N-terminal sequence as the main sequence: 
(about 80% of the protein amount) : Asp-Ser-Val-X-Pro-Gln- 
Gly-Lys-Tyr-Ile-His-Pro-Gln- . 

# is* \\ 
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Apart from this, the following side sequence could be 
detected: Leu- (Val) - (Pro) - (His) -Leu-Gly-x-Arg-Glu- . (The 
amino acids put into brackets could not be clearly 
identified. ) 



Preliminary Test 4 



SDS-PAGE 



The sample preparation was performed in the same manner 
as in the preliminary test 3, except for the difference 
that the sample amount was 10 M9- The sample was received 
in 50 Ml water and divided into 4 portions. One of the 
four aliquot parts was reduced by means of SDS-PAGE 
according to the method of Laemmli (24) with DTT 
(dithiothreitol) and separated on minigels (Hofer, 
55x80x0. 75mm, 15%); the marker as indicated in 
preliminary test 8 was used as the molecular weight 
marker. Staining was performed according to the Oakley 
method (25) . The electrophoretogram is illustrated in 
Fig. 9. it shows a single band at a molecular weight of 
about 30,000. 



Example 1 



a) Tryptic Peptide Mapping 



About 60 ng of the protein purified according to 
preliminary test Id) were desalted via reversed phase 
HPLC and thus further purified. To this end a Bakerbond 
WP C18 column (Baker; 4.6 x 250 mm) and 0.1% 
trifluoroacetic acid were used in water (eluent A) and in 
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acetonitrile (eluent B) as the mobile phase. The gradient 
increase was 20% to 68% of eluent B in 24 min. Detection 
was in parallel at 214 nm and at 280 nm. The TNF-BP 
containing fraction (retention time: about 13.0 min) was 
collected, dried and dissolved in 60 /U 1% ammonium 
bicarbonate. 



1% w/w, corresponding to 0.6 nq trypsin (Boehringer 
Mannheim) , was added to this solution and the reaction 
mixture was incubated at 37 *C for 6 hours. 1% w /w trypsin 
was once again added and incubation was continued 
overnight. 

For the reduction of the disulfide bridges the reaction 
batch had then added thereto 60 /il 6 M urea and 12 nl of 
0.5 M dithiothreitol and was allowed to stand at room 
temperature for 2 hours. 

The resultant tryptic cleavage peptides were separated 
via reversed phase HPLC, a Delta PAK C18 column (Waters, 
3.9 x 150 mm, 5 fim particle diameter, 100 A pore 
diameter) being used at 30 °C and 0.1% trif luoroacetic 
acid in water (eluent A) and in acetonitrile (eluent B) 
as the mobile phase. The gradient increase was 0 to 55% 
of eluent B within 55 min; 55% B was then maintained for 
15 min. 'The flow rate was 1 ml/min; detection was in 
parallel at 214 nm (0.5 AUFS) and at 280 nm (0.05 AUFS) . 

b) Sequence Analysis of Tryptic Peptides 

Some of the tryptic cleavage peptides of TNF-BP obtained 
according to a) were subjected to automatic amino acid 
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sequence analysis. To this end the corresponding 
fractions from reversed phase HPLC were collected, dried 
and dissolved in 75 fxl 70% formic acid. These solutions 
were directly used for sequencing in an Applied 
Biosyste^s 477 A Pulsed Liquid Phase Sequenator. Table l 
shows the results of the sequence analysis of the tryptic 
peptides; the amino acids put into brackets could not be 
identified for sure. The indication "X" means that the 
amino acid could not be identified at this position. 
The amino ^cid at position 6 could not be identified in 
fraction 8. The sequence -X-N-S- for the position 6-8 
presumably indicates that the amino acid 6 is present in 
glycosylated form. 

In fraction 17 the amino acid in position 6 could also 
not be identified. The sequence -x-N-S (already appearing 
in fraction 8) for the positions 6 to 8 might indicate 
that the amino acid 6 is present in glycosylated form. 
The first 13 amino acids of fraction 17 are largely 
identical wi~h fraction 8; thus fraction 17 is probably a 
peptide obtained by incomplete tryptic cleavage. 

The identity of fraction 21 with the positions 7 to 14 of 
fraction 27 is striking. Both in fraction 21 and in 
fraction 2 7 the sequence is suddenly interrupted after 
the amino acid asparagine (positions 8 and 14) although a 
tryptic "cleavage has not to be expected there. This might 
indicate that the amino acid asparagine (position 8 in 
fraction 21 and position 14 in fraction 27) could be the 
C-terminal amino acid of TNF-BP. 

The substantial identity between the sequence of fraction 
12 appearing only in a small amount and the side sequence 
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of the N-terminus determined in the preliminary test 10 
is striking. The fact that the proteins of the main and 
side sequences could not be separated on an analytical 
reversed-phase HPLC column (preliminary test 3b) 
indicated that the protein with the side sequence is a 
form of TNF-BP extended at the N-terminus, which is 
converted by processing substantially into the protein 
with the main sequence. 



Fraction Amino Acid Sequence 



D-S-V-C-P-Q-G-K 



2 
3 
4 



X - X - L - S -(C)- S - K 

D - T - V - (C)- G -(C)- R 

E - N - E - (C)- V - S - (C) 
S - N -(C) - K 



E - N - E -(C)- V - S - (C)-(S)- 
N - (C)- K - ( K) 



8 



Y-I-H-P-Q-X-N 
I-X-X-X-K 



- S - 



11 



E-C-E-S-G-S-F 
A - S - E - N - ( N ) - (K) 



- T - 
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L-V-P-H-L-G-D-R 

K-E-M-G-Q-V-E-I- 
S - S - (C)- T - V - D - ( R) 

G-T-Y-L-Y-N-D-C- 
P-G-P-G-Q- 

(E).- M - G - Q - V -(E)- (I) - 
(S)- X - X - X - (V) -(D)- 

K-E-M-G-Q-V-E-I- 
S-S-(C)-T-V-D-R- D _ 
T - V - (C) - G - 

Y-I-H-P-Q-x-N-S- 

I - (C) - (C)- T - K - (C) - H - I 

K-G-X-Y- 

G-T-Y-L-Y-N-D-C- 

P-G-P-G-Q-D-T-X- 
X - R 

L - (C) -L-P-Q-l-E-N 

Q - N - T - V -(C)- T - X -(H)- 
A - G - F - (F) - L - (R) 

S-L-E-(C)-T-K-.L- 
(C)- L-P-Q-I-e-N 
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Table 1; Amino acid sequences of the analyzed 

tryptic peptides of TNF-BP 



Example 2 



Analysis of the C-terminus 



This analysis was performed in accordance with the 
principle of the method described in (31) . 

About 60 Mg of the protein purified according to 
preliminary test 2d) were desalted via reversed phase 
HPLC and thus further purified. To this end a Bakerbond 
WP C18 column (Baker; 4.6 x 250 mm) and 0.1% 
trif luoroacetic acid in water (eluent A) and in 
acetonitrile (eluent B) were used as the mobile phase. 
Gradient increase was 20% to 68% of eluent B in 24 min. 
Detection was in parallel at 214 nm and at 280 nm. The 
TNF-BP containing fraction (retention time about 13.0 
min) was collected, dried and dissolved in 120 /xl 10 mM 
sodium acetate (set to pH 4 with 1 N HC1) . 

6 Ml Brij 3 5 (10 mg/ml in water) and 1.5 carboxypeptidase 
P (0.1 mg/ml in water, Boehringer Mannheim, No. 810142) 
were added to this solution. This corresponds to a weight 
ratio of enzyme to protein of 1 to 400 (36) . 

A sample of 20 jjlI was taken from the reaction mixture 
immediately after addition of the enzyme and the 
enzymatic reaction was interrupted by acidification with 
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2 /xl of concentrated trif luroacetic acid and by freezing 
at -20°C. 

The reaction mixture was allowed to stand in the 
refrigerator (about 8°C), and samples of 20 fil each were 
taken after 10, 20, 60 and 120 minutes. The rest of the 
reaction mixture was left at room temperature for another 
120 minutes. Immediately after removal all of the samples 
were acidified by addition of 2 /xl of concentrated 
trif luoroacetic acid and frozen at -20°c, whereby the 
enzymatic reaction was interrupted. 

In parallel with the described sample batch with about 
60 Mg TNF-BP, a blank reagent value, which had no protein 
added thereto, was used under identical conditions. 

After the last sampling all samples were dried in a Speed 
Vac Concentrator for 3 0 minutes, mixed with 10 pi of a 
solution consisting of 2 parts of ethanol, 2 parts of 
.water and 1 part of triethylamine (= "Redrying Solution" 
of the Picotag Amino Acid Analysis System of Waters) and 
once again dried for a short period. The samples were 
then mixed with 20 /il each of the "Derivatization 
Reagent" (7:1:1:1 = ethanol : water : triethylamine : 
phenyl isothiocyanate; Picotag System) for the 
derivatization of the amino acids cleaved off from the C- 
terminus, allowed to stand at room temperature for 2 0 
minutes and then dried in a Speed Vac Concentrator for 1 
hour. 

The samples were dissolved in 100 /xl "Sample Diluent" 
(Picotag System of Waters) for analyzing the derivatized 
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amino acids. Of these solutions 50 M l each were analyzed 
with the aid of reversed phase HPLC (column, mobile phas 
and gradient according to the original instructions of 
the Picotag system of Waters) . The chromatograms of the 
samples and the blank reagent values were compared with 
the chromatogram of an analogously derivatized mixture 
(100 pmole/amino acid) of standard amino acids (Beckman) 

As becomes apparent from the quantitative results of the 
Picotag amino acid analysis (Table 2), it is very likely 
that asparagine is the C-terminal amino acid of TNF-BP. 
Apart from asparagine, glutamic acid and a small amount 
of isoleucine could be identified after a reaction time 
of 240 minutes. Amounts of other amino acids 
significantly lying above the blank reagent value could 
not be found even after a reaction time of 240 minutes. 
This result (-I-E-N as the C-terminus) supports the 
assumption derived from the N-terminal sequencing of the 
tryptic peptides 21 and 27 that the amino acids -I-E-N 
(Example lb) identified at the C-terminus in these 
peptides represent the C-terminus of TNF-BP. 
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Reaction time Integration units for the 

amino acids 

Isoleucine Glutamic Acid Asparagine 



0 

10 

20 " 83,304 

60 " " 168,250 

120 " " 319,470 

240 85,537 152,350 416,570 

Table 2: Quantitative evaluation of the Picotag amino 
acid analysis after reaction of carboxypeptidase P with 
TNF-BP. 

Methods regard ing Examples 3 to 7 : 

To simplify the description of the following examples, 
methods or designations that will often recur shall 
briefly be described in the following: 

"Cutting" or "digesting" of DNA refers to the catalytic 
cleavage of DNA by means of restriction endonucleases 
(restriction enzymes) at sites (restriction sites) 
specific thereof. Restriction endonucleases are 
commercially available and are used under conditions 
recommended by the manufacturers (buffer, bovine serum 
albumin (BSA) as carrier protein, dithiothreitol (DTT) as 
protection against oxidation) . Restriction endonucleases 
are designated by a capital letter, most of the time 

^ < & 
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followed by small letters and normally a Roman numeral. 
The letters depend on the microorganism from which the 
corresponding restriction endonuclease was isolated (for 
instance: Sma I: Serratia marcescens) . About 1 fig DNA is 
normally cut with one or several units of the enzyme in 
about 20 nl buffer solution. Normally, there is an 
incubation period of 1 hour at 37 »C, but it may be varied 
in accordance with the manufacturer's instructions of 
use. After cutting the 5' phosphate group is sometimes 
removed by incubation with alkaline phosphatase of calf 
intestine (CIP) . This helps to prevent an undesired 
reaction of the specific site in a subsequent ligase 
reaction (e.g. circularization of a linearized plasmid 
without insertion of a second DNA fragment) . Unless 
stated otherwise, DNA fragments are normally not 
dephosphorylated after cutting with restriction 
endonucleases. Reaction conditions for the incubation 
with alkaline phosphatase can e.g. be gathered from the 
M13 Cloning and Sequencing Handbook (Amersham, 
PI/129/83/12). After incubation protein is removed by 
extraction with phenol and chlorofrom and the DNA is 
precipitated from the aqueous phase by addition of 
ethanol . 



"isolating" a specific DNA fragment means the separation 
of the DNA fragments obtained by restriction digestion, 
e.g. on a 1% agarose gel. After electrophoresis and 
visualization of the DNA in UV light by staining with 
ethidium bromide (EtBr) the desired fragment is localized 
with the help of molecular weight markers that have also 
been applied, and is bound by further electrophoresis to 
DE 81 paper (Schleicher and Schull) . The DNA is washed by 
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rinsing with low-salt buffer (200 mM NaCl , 20 mM Tris pH 
=7.5, 1 mM EDTA) and subsequently eluted with a high- 
salt buffer (1 M NaCl, 20 mM tris pH = 7.5, 1 mM EDTA). 
The DNA is precipitated by addition of ethanol. 

"Transformation" means the incorporation of DNA into an 
organism, so that the DNA can be replicated there, 
integrated either extrachromosomally or chromosomal ly. 
Transformation of E.coli is in line with the method 
indicated in the M13 Cloning and Sequencing Handbook 
(Amersham, PI/129/83/12) . 

"Sequencing" of a DNA means the determination of the 
nucleotide sequence. To this end the DNA to be sequenced 
is first cut with different restriction enzymes, and the 
fragments are incorporated into correspondingly cut M13 
mp8, mp9, mpl8 or mpl9 double-strand DNA, or the DNA is 
fragmented by means of ultrasonics, the ends are repaired 
and the size-selectionated fragments are incorporated 
into Sma I cut, dephosphorylated M13 mp8 DNA (Shotgun 
Method). After transformation of E.coli jm 101 single- 
strand DNA is isolated from recombinant M13 phages 
according to the M13 Cloning and Sequencing Handbook 
(Amersham, PI/129/83/132) and sequenced according to the 
dideoxy method (30) . An alternative to the use of the 
Klenow fragment of the E.coli DNA polymerase I is the T7- 
DNA polymerase ("Sequenase" , United States Biochemical 
Corporation) . The sequence reactions are carried out in 
accordance with the manual "Sequenase: Step-by-Step 
Protocols for DNA Sequencing with Sequenase" (Version 
2.0). 
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Another sequencing method is the cloning of the DNA to be 
sequenced in a vector which, inter alia, carries a 
replication origin of a DNA single-strand phage (M13, fi) 
(e.g. Bluescribe or Bluescript M13 of Stratagene) . After 
transformation of E . coli JM101 with the recombinant 
molecule the transformants can be infected with a helper 
phage, e.g. M13K07 or R408 of Promega) . As a result, a 
mixture of helper phages and packed, single-stranded 
recombinant vector is obtained. The sequencing template 
is processed by analogy with the M13 method. 
The sequences were evaluated by means of computer 
programs originally developed by R. staden (27) and 
modified by CH. Pieler (28) . 

"Ligating" means the process of forming phosphodiester 
bodndes between two ends of double-stranded DNA 
fragments. Between 0.02 and 0.2 ng DNA fragments in 10 fil 
are normally ligated with about 5 units T4-DNA ligase in 
a suitable buffer solution (29: 474). 
"Preparation" of DNA from transformants means the 
isolation of the plasmid DNA from bacteria by means of 
the alkaline SDS method, modified according to Birnboim 
and Doly (29: 368-369), under omission of the lysozyme. 
The bacteria from 1.5 to 50 ml culture are used. 

"Oligonucleotides" are short polydeoxynucleotides which 
are chemically synthetized. The Applied Biosystems 
Synthesizer model 381A was used therefor. The 
oligonucleotides are processed according to the model 
381A User Manual (Applied Biosystems) . Sequence primers 
are directly used without further purification. Other 
oligonucleoitdes are purified up to a chain length of 70 
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by the "OPC" method (OPC = oligonucleotide purification 
column, Applied Biosystems, Product Bulletin, January 
1988) . Longer oligonucleotides are purified by 
polyacrylamide gel electrophoresis (6% acrylamide, 0.15 
bisacrylamide, 6 M urea, TBE buffer) and desalted ' after 
eluation from the gel via a G-25 Sepharose column. 



Example 3 



Preparation of TNF-BP Specific Hybridizing Probes 

The oligonucleotides were selected by means of PCR with 
respect to the use thereof for amplifying cDNA: 

a) A heptapeptide region which permits the lowest 
complexity of a mixed oligonucleotide for 
hybridization on cDNA was selected from the N- 
terminal amino acid sequence of the TNF binding 
protein (main sequence obtained from preliminary 
test 3 and Example l, fraction 1) 

Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Ile- 
His-Pro-Gln-. 



These are the amino acids 6 to 12. To reduce the 
complexity of the mixed oligonucleotide, four mixed 
oligonucleotides were produced with a complexity of 
48 each. The oligonucleotides were prepared in the 
direction of the mRNA; they are thus oriented 
towards the 3» end of the sequence and are identical 
with the noncoding strand of the TNF-BP gene: 
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Gln-Gly-Lys-Tyr-Ile-His-Pro 

5'CAA GGT AAA TAT ATT CAT CC 3 ' TNF-BP #3/1 EBI-1639 
G G C C C 

A 

5'CAA GGC AAA TAT ATT CAT CC 3 ' TNF-BP .#3/2 EBI-1640 
G G C C C 

A 

5'CAA GGA AAA TAT ATT CAT CC 3 ' TNF-BP #3/3 EBI-1641 
G G C C C 

A 

5'CAA GGG AAA TAT ATT CAT CC 3 ' TNF-BP #3/4 EBI-1642 
G G C C C 

A 



b) A peptide region was selected from the amino acid 
sequence of a tryptic peptide (fraction 11 of the 
tryptic digest) of the amino acid sequence 

Glu-Cys-Ser-Gly-Ser-Phe-Thr-Ala-Ser- (Glu/Cys) -Asn-Asn-Lys 
(cf . Example 1) , 

and another set of mixed oligonucleotides were 
synthetized: 



-Phe-Thr-Ala-Ser-Glu-Asn-Asn-Lys 

Cys 

TNF-BP #4/5 (EBI-1653): 

3' AAA TGA CGG AGA CTC TTG TTG TT CCTAGGG 5* 
G G T T T 
T 
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TNF-BP #4/6 (EBI-1654): 

3' AAA TGA CGG TCA CTC TTG TTG TT CCTAGGG 5* 
G G T G T 
T 

TNF-BP #4/7 (EBI-1657): 

3 r AAA TGA CGG AGA ACA TTG TTG TT CCTAGGG 5 ' 
G G T T G 
T 

TNF-BP #4/8 (EBI-1658): 

3 'AAA TGA CGG TCA ACA TTG TTG TT CCTAGGG 5' 
G G T G G 
T 



The oligonucleotides were synthesized complementary to 
the mRNA and are thus oriented towards the 5' end of the 
sequence. To be able to efficiently clone the amplified 
DNA fragment following the PCR, a BamHI liner was also 
provided at the 5' end of the oligonucleotides . For 
instance, if the oligonucleotides TNF-BP #4/5-8 are 
jointly used with TNF-BP #3/1-4 for the PGR on the whole 
A.- DNA of a library, a possibly resulting DNA fragment can 
be further cut with BamHi. The partner oligonucleotides 
yield a straight end at the 5' terminus, the fragment can 
thus be cloned into the Smal-BamHI sites of a suitable 
vector. Each mixed oligonucleotide TNF-BP #4/5-8 is a 
mixture of 48 indiviudal nucleotides and does not take 
into account a few codons, namely: 
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Thr ACG 
Ala GCG and GCT 

Ser TCG and TCC 

Asn AAT. 

As far as GCT is concerned, the possibility is taken into 
account that the triplet CGG which is complementary to 
GCC (Ala) may be effective by formation of a G-T bridge; 
as for TCG (Ser) and AAT (Asn) , the same observation 
holds true for AGT and TTG, respectively. 

ACG, GCG and TCG are very rare codons (CG rule) and were 
therefore not taken into account. 

Example 4 



Amplification of a partial sequence coding for TNF-BP 
from a cDNA library 

a) Isolation of A.-DNA from a cDNA library 

The cDNA library was made according to the method 
described in EP-A1-0293 567 for human placental cDNA 
library, except for the difference that 10 9 fibrosarcoma 
cells of the cell line HS 913 T which had been cultivated 
under stimulation with human TNF-a (10 ng/ml) were used 
as starting material. Instead of X gtlO X gtll was used 
(cDNA synthesis: Amersham RPN 1256; EcoRl digested X gtll 
arms: Promega Biotech; in vitro packing of the ligated 
DNA: Gigapack Plus, Stratagene) . 
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5 ml of the phage supernatant of the amplified cDNA 
library of the human fibrosarcoma cell line HS913T in 
X gtll were mixed with 0.5 /xg RNase A and 0.5 /xg DNase I 
and incubated at 3 7 °C for one hour. The mixture was 
centrifuged at 5000xg for 10 min, the supernatant was 
freed by extraction with phenol and chloroform from 
protein, and the DNA was precipitated from the aqueous 
phase by addition of ethanol. The A.- DNA was dissolved in 
TE buffer (10 mH Tris pH = 7 . 5 ; 1 mM EDTA) . 

b) PCR amplification of a TNF-BP sequence from a cDNA 
library, 

16 individual reactions in which one of the 4 mixed 
oligonucleotides EBI-1639, EBI-1640, EBI-1641, EBI-1642 
was respectively used as the first primer and one of the 
four mixed oligonucleotides EBI-1653, EBI-1654, EBI-1657, 
EBI-1658 as the second primer were carried out for the 
application of the PCR (26) to DNA of the HS913T cDNA 
library. Each of these mixed oligonucleotides contains 48 
different oligonucleotides of the same length. 
Amplification by means of PCR took place in 50 ^1 
reaction volume containing 250 ng A. -DNA of the cDNA 
library, 50 mM KC1, 10 mM Tris pH=8 . 3 , 1.5 mM MgCl 2 , 
0.01% gelatine, 0.2 mM of each of the 4 deoxynucleoside 
triphosphate (dATP, dGTP, dCTP, dTTP) , each 200 pmole 
first and second primers, 1.2 5 units Taq polymerase 
[Perkin Elmer Cetus] . To avoid evaporation, the solution 
was overlayed with a few drops of mineral oil (0.1 ml). 
The PCR was carried out in a DNA Thermal Cycler (Perkin 
Elmer Cetus) as follows: The samples were heated to 94 °C 
for 5 minutes to denature the DNA and subsequently 
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subjected to 40 amplification cycles. One cycle consisted 
of a 40-second incubation at 94'C, a 2-minute incubation 
at 55'C and a 3-minute incubation at 72 'C. At the end of 
the last cycle the samples were incubated at 72 'C for 
another 7 minutes to ensure that the last primer 
extension is complete. After cooling to room temperature 
the samples were freed from protein with phenol and 
chloroform and the DNA was precipitated with ethanol. 



5 Ml of each of the 16 PCR samples were applied to an 
agarose gel and the length of the amplified DNA fragments 
was determined after electrophoretic separation. The 
strongest DNA band, a fragment of 0.16 kb length, could 
be seen in the PCR samples which had been amplified with 
the oligonucleotide EBI-1653 as the first primer and one 
of the oligonucleotides EBI-1639, EBI-1640, EBI-1641 or 
EBI-1642 as the second primer. Since the sample amplified 
with the primer pair EBI-1653 and EBI-1642 contained the 
largest amount of said 0.16 kb DNA fragment, this sample 
was selected for further processing. 

Example 5: 

Cloning and sequencing of a DNA fragment obtained by PCR 
amplification. 

The resultant PCR prodcut of the primers EBI-1642 and 
EBI-1653 was cut with BamHI and subsequently separated 
electrophoretically in an agarose gel (1.5% NuSieve GTG 
Agarose plus 1% Seakem GTG Agarose, FMC Corporation) 
according to size. The main band, a DNA fragment of 0.16 
kb length, was electroeluted from the gel and 
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precipitated with ethanol. This DNA fragment was ligated 
with BamHI/Smal cut plasmid pUC18 (Pharmacia) and E. coli 
JM101 transformed with the ligation mixture. The plasmids 
prepared according to the minipreparation method were 
characterized by cutting with the restriction enzymes 
Pvuli and EcoRI-BamHI and subsequent electrophoresis in 
agarose gels. The plasmid pUC18 contains two sites for 
PvuII which flank the polyconing site in a 0.3 2 kb DNA 
fragment. Very short DNA inserts at the polycloning site 
of the plasmid can be visualized more easily in the 
agarose gel after cutting with PvuII because the length 
increases by 0.3 2 kb. The DNA fragment ligated in the 
plasmid vector cut with BamHI and Smal, including a few 
base pairs of the polylinker sequence, can be obtained by 
cutting with EcoRI and BamHI. A clone with the desired 
insert was designated as pTNF-BP3B. After subcloning of 
an EcoRI-BamHI fragment the whole DNA insert of this 
clone was sequenced in M13mpl8 (Pharmacia) after the 
modified dideoxy method with Sequenase (United States 
Biochemical Corporation) . 

An analysis of the DNA amplified by PGR showed the 
following sequence (only the non-coding strand is shown, 

5 10 
Gin Gly Lys Tyr lie His Pro Gin Asn Asn Ser He Cys 
CAG GGG AAA TAT ATT CAC CCT CAA AAT AAT TCG ATT TGC 

15 20 25 

Cys Thr Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp 
TGT ACC AAG TGC CAC AAA GGA ACC -TAC TTG TAC AAT GAC 




GAG AGC GGC TCC TTC ACA GCC TCA GAA AAC AAC AAG GAT CC 
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The first 20 and the last 29 nucleotides (in italics) 
correspond to the sequences of the primer 

oligonucleotides EBI-1642 and the complement of EBI-1653. 
The amino acids 38 to 4 3 confirm the remaining sequence 
of the tryptic peptide 11. 

Furthermore, the DNA fragment produced by means of PCR 
contains the sequence of the peptide of fraction 2 0 of 
the tryptic digest (amino acids 20 to 34, underlined). 
Hence, this demonstrates that the clone pTNF— BP3B was 
derived from a cDNA which codes for TNF binding protein. 
PTNF-BP3B thus represents a probe, for instance for 
searching cDNA libraries for TNF— BP cDNAs. 

Example 6: 

Isolation of TNF-BP cDNA clones 



About 720,000 phages of the HS913T cDNa library in X gtll 
were plated on E.coli Y1088 ( lacU169, pro::TN5, tonA2 , 
hsdR, supE, supF, metB, trpR, F~,X~, (pMC9) ) (about 
60,000 phages per 14.5 cm Petri dish, LB agar: 10 g/1 
tryptone, 5 g/1 yeast extract, 5 g/1 NaCl, 1.5% agar, 
plating in top agarose: 10 g/1 tryptone, 8 g/1 NaCl, 0.8% 
agarose)'. Two nitrocellulose filter lifts were made from 
each plate. The filters were prewashed (at 65 "C for 16 
hours) in: 



50 mM 
1 M 
1 mM 



Tris/HCl 

NaCl 

EDTA 



pH=8 . 0 
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0.1% SDS 

The filters were prehybridized at 65 »C for two hours in: 

6x SSC (0.9 M NaCl, 0.09 M tri-Na- 
citrate) 

5x Denhardfs (0.1% ficoll, o.i% polyvinyl- 
pyrrolidone, 0.1% BSA (= bovine serum albumin)) 
0.1% SDS 

Preparation of the radioactively labeled probe: 
pTNF-BP 3B was cut twice with BamHI and EcoRI and the 
insert of about 0.16 kb was isolated. 0.6 ng of the 
insert in 32 ml was denatured at 100 'C and primed with 60 
pmole of EBI-1642 and EBI-1653 each by cooling to 80 'C 
for 10 minutes and sudden cooling in iced water. After 
addition of 

10 fil tt- 32 P-dCTP (100 juCi, 3.7 MBq) 

5 Ml 10x priming buffer (0.1 M Tris/HCl pH=8.0, 

50 mM MgCL2) 
2 Ml ImM dATP, dGTP, dTTP each 

1 Ml PolIK (Klenow fragment of the E.coli DNA 
polymerase I, 5 units) 

incubation was carried out at room temperature for 90 
minutes.* After heat inactivation (to 70 °C for 10 minutes) 
the non- incorporated radioactivity was separated by 
chromatography via Biogel P6DG (Biorad) in TE buffer (10 
mM Tris/HCl pH=8, 1 mM EDTA) . 65xl0 6 cpm were 
incorporated . 
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The filters were hybridized in a total volume of 80 ml 
6XSSC/5X Denhardt's/9. 1% SDS plus heat-denatured 
hybridizing probe at 65 "C for 16 hours. 

The filters were washed twice in 6xSSC/0.01% SDS at room 
temperature for 30 minutes and once in 2xSSC/0.01% SDS at 
room temperature for 4 5 minutes and three times in 
2xSSC/0.01% SDS at 65 »C for 3 0 minutes. The filters were 
air-dried and subsequently exposed at -70 'C on Amersham 
Hyperfilm for 16 hours using an intensifying screen. A 
total of 30 hybridizing plaques were identified (X-TNF-BP 
#1-30) . 

The regions with the hybridizing plaques were cut out as 
precisely as possible, and the phages were eluted in 300 
Ml SM buffer plus 30 pi chloroform. 

In the end 25 hybridizing phages were isolated (X-TNF-BP 
#1-10, 12-24, 29, 30) by "plaque purification" (plating 
of about 200 phages per 9 cm Petri dish during the second 
pass and about 2 0 phages per 9 cm Petri dish during the 
third pass, filter lifts twice, preparation, 
hybridization and washing as described during the first 
screening) . 

Representation of the recombinant A.-DNA from the clones X- 
TNF-BP #13, 15, 23, 30: 

2xl0 6 phages were plated on E.coli Y1088 in top agarose 
(10 g/1 tryptone, 8 g/1 NaCl, 0.8% agarose) (14.5 cm 
Petri dish with LB agarose (1.5% agarose, 0.2% glucose, 
10 mM MgS0 4 , 10 g/1 tryptone, 5 g/1, yeast extract, 5 g/1 
NaCl) and incubated at 37 'C for 6 hours. After cooling of 
the plates (at 4'C for 30 minutes) 10 ml X-diluent (10 mM 
Tris/HCl pH=8.0, 10 mM MgCl 2 , 0.1 mM ETA) were overlayed 
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and elution was carried out at 4'C for 16 hours. The 
supernatant was transferred into 15 ml Corex tubes and 
centrifuged at 15000 rpm and 4'C for 10 minutes (Beckman 
J2-21 centrifuge, JA20 Rotor) . The supernatant was 
decanted in 10 ml polycarbonate tubes and centrifuged at 
50000 rpm, 20-C up to o 2 t=3xl0 10 {Beckmann L8-70, 50 Ti 
Rotor). The pellet was resuspended in 0.5 ml X-diluent 
and transferred in Eppendorf tubes (1.4 ml). After 
addition of 5 fig RNase A and 0.5 /ig DNasel and incubation 
at 37°C for 30 minutes and addition of 25 ml 0.5 M EDTA, 
12.5 ml 1 M Tris/HCl pH=8.0, 6.5 ml 2 0% SDS there was 
another incubation at 70 "C for 3 0 minutes. The A.- DNA was 
purified by phenol/chloroform extraction and precipitated 
with ethanol. Finally the DNA was dissolved in 100 ml TE 
buffer. 



Example 7 : 

Subcloning and sequencing of TNF-BP cDNA clones 15 and 2 3 

To specify the cDNAs of the clones A.TNF-BP15 and A.TNF- 
BP23, which had shown the strongest signals during 
hybridization, the cDNA inserts were cut out with EcoRI 
from the X— DNA , eluted from an agarose gel after 
electrophoretic separation and precipitated with ethanol. 
The DNA fragments of 1.3 kb (of XTNF-BP15) and 1.1 kb 
(of \TNF-BP2 3) were cut with EcoRI and ligated with 
alkaline phosphatase of calf intestine-dephosphorylated 
plasmid vector pT7/T3a-18 (Bethesda Research 
Laboratories) with T4 DNA ligase and E.coli JM101- 
transformed. From individual bacterial colonies which 
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showed no blueness after selection on agarose plates with 
ampicillin and X-gal, plasmid DNA was made in the 
minipreparation method and the presence and orientation 
of the cDNA insert were determined by cutting with EcoRl 
and Hindlll. Plasmids which contained the EcoRl insert of 
the phages A.TNF-BP15 and A.TNF-BP2 3 oriented in such a 
manner that the end corresponding to the 5' end of the 
mRNA faced the T7 promoter were named pTNF-BP15 and pTNF- 
BP23 respectively. The EcoRl inserts of XTNF-BP15 and 
>.TNF-BP2 3 were also iigatea in M 13mpl9 vector, which had 
been cut with EcoRl and dephosphorylated, and E.coli 
JM101 transformed. Single-strand DNA was prepared from 
some randomly selected M13 clones and used as a template 
for the sequencing according to the dideoxy method. 
On M13 clones which contained the cDNA inserts in the 
opposite orientation, both DNA strands were completely 
sequenced with the universal sequencing primer and with 
specifically synthetized oligonucleotide primers binding 
to the cDNA insert. 



The complete nucleotide sequence of 1334 bases of the 
cDNA insert of A.TNF-BP15 and pTNF-BP15 is illustrated in 
Fig. 1. The bases 1-6 and 1328-1334 correspond to the 
EcoRl linkers which had been added to the cDNA during the 
preparation of the cDNA library. The nucleotide sequence 
of the cDNA insert of A.TNF-BP23 corresponds to that of 
X.TNF-BP15 (bases 22-1100), flanked by EcoRl linkers. 



^ jo &r 0t- c ^ € 
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Patent Claims 



DNA coding for a polypeptide having the ability to 
bind TNF, or for a polypeptide of which said TNF- 
binding protein represents a partial sequence. 



DNA according to claim 1, coding for a TNF-binding 
protein, characterized in that it has 
the formula 



R 2 GAT AGT GTG TGT CCC 
CCT CAA AAT AAT TCG ATT 
AAA GGA ACC TAC TTG TAC 
GGG CAG GAT ACG GAC TGC 
TCC TTC ACC GCT TCA GAA 
CTC AGC TGC TCC AAA TGC 
GTG GAG ATC TCT TCT TGC 
GTG TGT GGC TGC AGG AAG 
TGG AGT GAA AAC CTT TTC 
CTC -TGC CTC AAT GGG ACC 
GAG AAA CAG AAC ACC GTG 
TTC TTT CTA.AGA GAA AAC 
AAC TGT AAG AAA AGC CTG 
CTA CCC CAG ATT GAG AAT 



CAA GGA AAA TAT ATC CAC 
TGC TGT ACC AAG TGC CAC 
AAT GAC TGT CCA GGC CCG 
AGG GAG TGT GAG AGC GGC 
AAC CAC CTC AGA CAC TGC 
CGA AAG GAA ATG GGT CAG 
ACA GTG GAC CGG GAC ACC 
AAC CAG TAC CGG CAT TAT 
CAG TGC TTC AAT TGC AGC 
GTG CAC CTC TCC TGC CAG 
TGC ACC TGC CAT GCA GGT 
GAG TGT GTC TCC TGT AGT 
GAG TGC ACG AAG TTG TGC 
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wherein R 2 is optionally absent or represents DNA 
coding for a (poly) peptide which can be cleaved in 
vivo, including degenerate variants thereof. 

DNA according to claim 2, coding for secretable TNF- 
binding protein, characterized in that it has the 
formula defined in claim 2, wherein R 2 represents 
DNA which codes entirely or partly for a signal 
sequence . 

DNA according to claim 2, characterized in that R 2 
has the formula CTG GTC CCT CAC CTA GGG GAC AGG GAG 
AAG AGA. 

DNA according to claim 3, characterized in that R 2 
represents R 3 CTG GTC CCT CAC CTA GGG GAC AGG GAG 
AAG AGA, wherein R 3 represents DNA coding for a 
signal peptide. 

DNA according to claim 5, characterized in that R 3 
represents 

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA 
CTG GTG CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC 
TCA GGG GTT ATT GGA. 

DNA according to claim l, coding for a TNF receptor 
or a segment thereof, characterized in that it has 
the formula 
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ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA 
CTG GTG CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC 
TCA GGG GTT ATT GGA CTG GTC CCT CAC CTA GGG GAC 
AGG GAG AAG AGA GAT AGT GTG TGT CCC CAA GGA AAA 
TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC 
AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT 
CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT 
GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC 
AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA 
ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC 
CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC 
CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC 
AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG CAC CTC 
TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC 
CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC 
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG 
AAG TTG TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC i 
ACT GAG GAC TCA GGC ACC ACA GTG CTG TTG CCC CTG I 
GTC ATT TTC TTT GGT CTT TGC CTT TTA TCC CTC CTC I 
TTC ATT GGT TTA ATG TAT CGC TAC CAA CGG TGG AAG I 
TCC AAG CTC TAC TCC ATT GTT TGT GGG AAA TCG ACA 
CCT GAA AAA GAG GGG GAG CTT GAA GGA ACT ACT ACT ; 
AAG CCC CTG GCC CCA AAC CCA AGC TTC AGT CCC ACT i 
CCA GGC TTC ACC CCC ACC CTG GGC TTC AGT CCC GTG ! 
CCC AGT TCC ACC TTC ACC TCC AGC TCC ACC TAT ACC 
CCC GGT GAC TGT CCC AAC TTT GCG GCT CCC CGC AGA ' 
GAG GTG GCA CCA CCC TAT CAG GGG GCT GAC CCC ATC 
CTT GCG .ACA GCC CTC GCC TCC GAC CCC ATC CCC AAC I 
CCC CTT CAG AAG TGG GAG GAC AGC GCC CAC AAG CCA 
CAG AGC CTA GAC ACT GAT GAC CCC GCG ACG CTG TAC 
GCC GTG GTG GAG AAC GTG CCC CCG TTG CGC TGG R 1 
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wherein R 1 represents a DNA segment which codes for 
the C-terminal region of the cytoplasmatic domain of 
the TNF receptor, or that it represents the segment 
coding for the corresponding receptor segment, 
including the degenerate variants thereof. 

Nucleic acid, characterized in that it hybridizes 
with the DNA defined in claim 7 under conditions of 
low stringency. 

Recombinant DNA molecule, characterized in that it 
contains at least a DNA defined in one of claims 1 
to 6 . 



10, Recombinant DNA molecule, characterized in 

that it contains at least one DNA defined in claim 1 
or 7 . 



11. Recombinant DNA molecule according to claim 9, which 
is replicable in prokaryotic or eukaryotic host 
organisms, characterized in that it contains 
expression control sequences functionally linked to 
the DNA defined in one of claims 1 to 6. 

12. Recombinant DNA molecule according to claim 10, 
which is replicable in eukaryotic host organisms, 
characterized in that it contains expression control 
sequences functionally connected to the DNA. defined 
in one of claims 1 to 7. 



'3 «/^2?«r 
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13. Host organism, characterized in that it is 
transf ormed with at least one recombinant DNA 
molecule according to claim 11. 

14. Host organism, characterized in that it is 
transformed with at least one recombinant DNA 
molecule according to claim 12. 

15. Host organism according to claim 14, characterized 
in that it is a mammalian cell. 

16. Use of the host organism according to claim 15 for 
assaying substances as to their impact on the 
biological activity of TNF-a and/or TNF-6. 

17. Polypeptide, characterized in that it is encoded 
by a DNA defined in one of claims 1 to 6. 

18. Polypeptide, characterized in that it is encoded 
by a DNA defined in one of claims 1 to 7 . 

19. Use of polypeptides according to claim 17 and 18 for 
assaying substances for their interaction with TNF-a 
and/or with TNF-3 or the receptor thereof and/or 
their impact on the biological activity thereof. 

20. Method for producing a polypeptide according to 
claim 17, characterized in that a suitable host 
organism is transformed with recombinant DNA 
according to claim 11 and is grown, and that the 
protein expressed is isolated. 




Method for producing a polypeptide according to 
claim 17, characterized in that a suitable host 
organism is transformed with recombinant DNA 
according to claim 12 and is grown, and that the 
expressed protein is isolated* 

Polypeptide according to claim 17 for the 
prophylactic or therapeutic treatment of the human 
or animal body at indications involving a 
detrimental effect of TNF. 

Polypeptide according to claim 17 for the treatment 
of inflammatory diseases. 

Polypeptide according to claim 17 for the treatment 
of infectious diseases. 

Polypeptide according to claim 17 for the treatment 
of parasitary diseases. 

Polypeptide according to claim 17 for the treatment 
of shocks. 

Polypeptide according to claim 17 for the treatment 
of pathological states occurring as side effects in 
the treatment with TNF-a. 

Polypeptide according to claim 17 as a diagnostic 
agent for the detection of TNF-a and/or TNF-B. 

Pharmaceutical preparations containing an amount of 



u 

1 1 



81827 Munchan 



63 



a polypeptide of claim 17 which is effective to 
inhibit the biological activity of TNF-a. 

30. Pharmaceutical preparations containing an amount of 
a polypeptide of claim 1 which is effective to 
inhibit the biological activity of TNF-fc. 
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Abstract 

On the basis of a purified protein which binds TNF-cc, the 
DNA coding for said protein is provided. Said protein 
represents the extracellular part of a TNF receptor. 
Based on the DNA coding for the TNF-binding protein and a 
TNF-receptor, expression systems can be used for 
preparing recombinant TNF-binding protein and TNF 
receptor. Recombinant TNF-binding protein is used in 
pharmaceutical preparations for treating indications 
involving a detrimental effect of TNF. 

With the aid of the TNF receptor or fragments thereof, 
substances can e.g. be analyzed as to their impact on the 
biological action of TNF-a and/or TNF-fl. 




Fig. 1/1 



GAATTCTCTGGACTGAGGCTCCAGTTCTGGCCTTTGGGG 
TTCAAGATCACTGGGACCAGGCCGTGATCTCTATGCCCGAGTCTCAACCCTCAACTGTC 
ACCCCAAGGCACTTGGGACGTCCTGGACAGACCGAGTCCCGGGAAGCCCCAGCACTGCC 

GCTGCCACACTGCCCTGAGCCCAAATGGGGGAGTGAGAGGCCA TAG CTG TCT GGC 

SI S5 S10 

Met Gly Leu Ser Thr Val Pro Asp Leu Leu Leu Pro r^„ Ual f 15 
ATG GGC CTC TCC ACC GTG CCT JaS CTG CTG CTG CCA CTG GTG CTC 

"4 243 252 

S20 S 25 
Leu Glu Leu Leu Val Glv He Tvr p r n o^^. 01 „ , 1 

cx= cto ™ « cd ii| BE S? is- Si j& g& as 

270 . 279 288 297 

5 10 ' -I c 

Val Pro His Leu Gly Asp Arg Glu Lys Ara Asr> <?«t- u»i r> D 
GTC CCT CAC CTA GGG GAC AGG GAG aIg {£? £? j£ GTG 

° J15 32 4 333 342 

20 25 

25 SI JK 5S SS SS s S5 JSS 55 5£ It? as as ss 



351 360 369 

35 4Q 



378 387 

45 



Lys Cys His Lys Gly Thr Tyr Leu Tvr Asn A<?n r« e r-f n 

AAG TGC CAC AAA GGA ACC TAC TTG ,S aa¥ £g j£ *~ 

jyo 405 414 423 432 

50 55 
Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser ri v oS? mw 

GGG CAG GAT ACG GAC TGC AgI GAG T SI SS AG? £? t£ SS IcS 
450 4 59 468 477 

65 70 7 e 

Ala Ser Glu Asn His Leu Arg His Cvs Leu s^t- r^<= T ~ 

GCT TCA GAA AAC CAC CTC AgI CAC 32 etc S§ SS Tel ft! % 

y ° 504 513 522 

80 85 

Arg Lys Glu Met Gly Gin Val Glu He Ser Ser Cv* Thr- * 

CGA AAG GAA ATGGGT CAG GTG GAG ATc" tS tVc lei G?G GA? 

531 540 549 558 567 

» . . ^ 95 10° 105 

Arg Asp Thr Val Cys Gly Cys Arg Lys Asn Gin Tyr Ara His Tvr 
CG^GAC ACC GTGTCT GGC TGC^Ag! AAG AAC CaS tFc ell Ca? £? 



603 612 



110 H5 

Trp Ser Glu Asn Leu Phe Gin Cys Phe Asn Cv<s e? or . T= i r 

TCG ACT GAA AAC CTT TTC CAG fc S£ AAT Sg a1 C CTC CTC 
02J " 630 * 639 648 657 





125 13 0 
Asn Gly Thr Val His Leu Ser Cys Gin Glu Lv«s n« 

aa li gg Acc GTG 7 i Ac ctc tc ^ gc «° -y- as ays? 

140 145 lso 

Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Gin rt* t, i 
TGC^ACC TGC CAT^CA GGT TTC^TT CTA AG^Sj AaS GAgJ^T GTC 

155 16 0 165 

Ser Cys Ser Asn Cys Lys Lys Ser Leu Glu Cys Thr Lvs r Z,, 
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG lei AAG TTG t£ 

/30 765 774 783 792 



170 175 180 

Thr Glu Asp Ser 
ACT GAG GAC TCA 
828 83 

185 190 



Leu Pro Gin He Glu Asn Val Lys Gly Thr Glu Asd Ser riv Thr 
CTA CCC CAG ATT GAG AAT GTT a2g GgZ ACT £S SS t2a GG? lei 
OUJ - 810 819 S5fl oo 7 

195 



TSf Yfji LSU LeU Pr ° Leu Val Ile Phe Phe Gly Leu Cys Leu Leu 
ACA GTG CTG TTG CCC CTG GTC ATT TTC TTT GGT C^T TgI CTT TTA 
84& 855 864 873 882 

200 2 05 210 

Ser Leu Leu Phe Ile Gly Leu Met Tyr Arg Tyr Gin Aro Trn r v « 

TCC CTC CTC TTC ATT GGT TTA ATG TAT CgI tJE C^A ell £g! AaI 

y91 9 00 909 918 927 

215 22 0 225 

Ser Lys Leu Tyr Ser Ile Val Cys Gly Lys Ser Thr Pro Glu Lvs 
TCC AAG CTC TAC TCC ATT GTT TGT GgZ AAA TCG lei £? GAA AAA 
yJb 94 5 954 963 972 

230 235 24n 

Glu Gly Glu Leu Glu Gly Thr Thr Thr Lys Pro Leu Ala Pro Asn 

981 "So?* AC LJ CT ACT G C ^C CTG GC? CCA aIc 

981 990 , 999 1008 1017 

245 250 255 

™ ™ PhS Ser Pr ° Thr Pro G1 Y Ph ® Thr Pro Thr Leu Glv Phe 
CCA AGC TTC ACT CCC ACT CCA GGC TTC ACC CCC ACC CTG GGC TtZ 
1026 1035 1044 1053 1062 

260 265 270 

? S £ P £° Pro Ser Ser T hr Phe Thr Ser Ser Ser Thr Tyr Thr 

AGTCCC GTG CCC ACT TCC ACC TTC ACC TCC AGC TCC Ac£ SS ACC 
1071 1080 1089 1098 1107 

275 280 28S 

Pro Gly Asp Cys Pro Asn Phe Ala Ala Pro Aro Aro n„ v=i a1 = 

CCC GGT GAC TGT CCC AAC TTT CCG GCT SS £g £a &S £ G GCA 

■ L - Li0 1125 1134 1143 i 152 
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Pro Pro Tyr 
CCA CCC TAT 
1161 



Ser Asp Pro 
TCC GAC CCC 
1206 



His Lys Pro 
CAC AAG CCA 
1251 



Ala Val Val 
GCC GTG GTG 
1296 



290 

Gin Gly Ala 
CAG GGG GCT 
1170 

305 

lie Pro Asn 
ATC CCC AAC 
1215 

320 

Gin Ser Leu 
CAG AGC CTA 
1260 

335 

Glu Asn Val 
GAG AAC GTG 
1305 



295 

Asp Pro lie 
GAC CCC ATC 
1179 

310 

Pro Leu Gin 
CCC CTT CAG 
1224 

325 

Asp Thr Asp 
GAC ACT GAT 
1269 

340 

Pro Pro Leu 
CCC CCG TTG 
1314 



Leu Ala Thr 
CTT GCG ACA 
1188 



Lys Trp Glu 
AAG TGG GAG 
1233 



Asp Pro Ala 
GAC CCC GCG 
1278 



Arg Trp 
CGC TGG AA 
1323 



300 
Ala Leu Ala 
GCC CTC GCC 
1197 

315 
Asp Ser Ala 
GAC AGC GCC 
1242 

330 
Thr Leu Tyr 
ACG CTG TAC 
1287 



GGAATTC 
1332 
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® TNF-Reieptor. TNF bindaoda Protaine und dafur kodierande DNAs 

Au*gar*f>d von atnam gerainigton TNF-a bindenden Pro- 
tain wird dm fur d*»«s Protain kodtaranda OKA zur Vartu- 
gung Q*stalk Oieaea Protain ataih dan axtrajattuUran TaU 
ainaa TNF.Rawptora dar. Auf Basis dar fur daa TNF-Wndan- 
da Protain und ainan TNF Raxoptor kodiarandan ONA Icon- 
nan Expnmionsayatema *ur Harstalhing von rekombinan- 
tarn TNF-btndandan Protain und TNF-Razaptor verwendat 
werdan. Rakombinantaa TNF bindandes Protain kommt in 
pnarm«xeutt»chen Zubaraitungan xur Bahandlung von Indi- 
kanonan. bai denan aina schidiganda Wirkung von TNF auf- 
tnn, lur Anwandung. 

Mit HiHa das TNF-Rawptors b*w. Fragmenten davon k6n- 
nan i. B. Substaruan auf ihra Baeinflussung dar biologtscnan 
Wirkung von TNF-a und/odar TNF-0 untarsucht wardan 
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Die Erfmdung bezieht sich auf cinen TNF-Rezcptor sowie auf ein TNF bindendes Protein. 
Tumornekrosefaktor (TNF-a) wurde erstmals im Serum von Mlusen und K&ninchen gefundea die mil 
s Bacillus Calmette-Guerin inTtziert und denen Endotoxin injiziert worden wauind auf Grund seiner cytotoxi- 
when und Antiuimoreigenschaften erkannt (I). Er wird vor allem von aktivierten Makrophagen und Monozyten 
produziert. Zahlreiche Zelltypea die Zicle for TNF sind, weisen Oberflachenrezeptoren mil hoher Affinitat fOr 
dieses Polypepud auf (2); es wurde angenommea daB Lyrophotoxin (TNF-8) an denselbcn Rezeptor bindei (3. 41 
TNF-a at identisch nut einem als Cachectin bezeichneten Faktor (5X der die Upoproteinlipase unterdrOckt und 
to bei chrontschenaOndlichen und nulignen Erkrankungen zur Hypertrigryceridlmie fOhrt (6. 7). TNF-a dOrf te an 
der Regulation des Wachstums sowie an der Differenzierung und Funktion von Zellea die bei EntzOndunRea 
Immunvorgangen und Hlmatopoese eine RoUe spielea beteiligt seia 

TNF kann auf den Wirtsorganismus durch Stimulation von Neutrophilen (8. 9) und Monocyten sowie durch 
Hemmung der rtcplikauon von Viren (10. 1 1) eine positive Wirkung ausObea Dartber hinaus aktiviert TNF-a 
is die Immunabwehr gegen Parasiten und wirkt dirtkt und/oder indirekt als Mediator bei Immunreaktionea 
enuondlichen Prozessen und anderen Vorgangen im Organismus. wobei die Wirkmechanismen in vielen Fallen 
nocn ungekiart sind. 

_ Die Verabreichung von TNF-a (12) kann jedoch audi von schadBcben Erscheinungen (13) wie Schock und 
Gewebeschldigungen beglettet se a die durch Antikorper gegen TNF-a aufgehoben werden konnen (141 Eine 
Reihe von Bwbachtungen U8t auf eine RoDe von endogen freigesetztem TNF-a bei verschiedenen pithologi- 
scnen , Zustlnden schlie&ea So schetnt TNF-a ein Mediator der Kachexie zu seia die bei chronisch-invasivea zA 
parautaren Erkrankungen auftreten kann. TNF-a scheint audi eine wesentliche RoUe bei der Pathogenese des 
„!S.K?2 tUVe B * k,e " en verursachten Schocks (Endotoxin-Schock) zu spielen: er dQrfte an einigea wenn 
oi Wirkungen von Upoporysacchandcn beteiligt sein(l8X Ebenso wurde eine Funktion von TNF bei den 
im Rahmen yon enttOndbchen Prozessen in Gelenken und anderen Geweben auftretenden Gewebcschadiftun- 
gen sowie bei der Letalitlt und MorbidiUt der Graft-versus-host reaction (GVHR.Transplamat-AbstoBung (15) 
postubert Audi wurdeetn Zusammenhang zwischen der Konzentration von TNF im Serum und dem tOdlichcn 
Ausgang von Meningokokkcnerkrankungcn berichtct (16). 
Writers wurde beobachtet. daS die Verabreichung von TNF-a Ober einen ilngeren Zeitraum einen Zustond 
30 !°" t"?*?* Auszehrung verunacht. die eine ahnEche Symptomatik aufweist wie die Kachexie. die mil 
neoplasuschen und chronischen infektifeen Erkrankungen einhergeht (19). 

J?JL UrdC S?l efae TNF lnhibi « r « nd « ^Aktfvitlt eines Proteins aus dem Ham von Fieberpatienten berichtet. 
Zl.t^f" S?J Un * .T 1 "'! ^ rin«» kompetitiven Mechanismus auf Rezeptorebene selbst 

(ahnbch der Wirkung des Interieukm- 1 Inhibitors (17)) zurOckzufOhren ist (20* 

M J^ er J P " A £- 3 ? 378 "!? em ™ FWlioic ™d« Pro"" beschriebeadas aus menschlichem Ham gewonnen 
^^IST ^!5« WUrde gnun ^ eT und kranker Personen nachgewiesen und aufgrund der Flhig- 

ken besummt. die Bindung von TNF-a an seme Rezeptoren auf humanen HeLa ZeUen und FS 1 1 Fibroblast™ 
sowie die zytotoxische Wirkung von TNF-a auf murine A9 Zellen zu inhibierea Das Protein wurde im wesentli- 
chen zur Homogenitat gereimgt und durch seinen N-Tenninus durakterisiert. In dieser Patentveroffentlichung 

40 werden zwar grundsatzuch roogtiche Wege dargekgt. zur fur das Protein kodierenden DNA und zum rckombi- 
nanten Protein zu gelangen; es werden jedoch keine konkreten Angaben gemachu welcher der theoretisch 
mOghchen Losungswege zum Ziel fOhrt 

pil.^ e 7^ en ™ ^^n?" Erfindung konnte aus Dialyseharn von Uramiepatienten ebenfalts ein 
. IS. •rSS iB 7 t WCr l C T!. daS d,e bK>l °K tschen Wirkungen von TNF-a hemmu mdem es durch Wcchselwir- 

45 kung mit TNF-a dessen Bindung an semen ZeDoberflachenrezeptor verhindert (21> Von diesem Protein wurde 
aiicn eine AfTinitatzu TNF-8 festgesteui. 

Die Anwesenheit dieses Proteins (im folgenden TNF-BP genannt) im konzmtrierten Dialyseharn wurde durch 
Kompetition nut der Bindung von radioaktiv markiertem rekombinantem TNF-a an einen Subklon von HL-60 
Zellen nachgewiesea wobei der EinfluB von dialysiertem Ham auf die Bindung von ,25 l-TNF-a an die Zellen 

so gemessen wurde. Die durchgefOhrten Bindungsversuche zeigten eine dosisabh&ngige Hemmung der TNF-a-B- 
mdung an die ZeUe durch konzentrierten Diajysehara(die Mdglichkdt der Interpretatioa daB die beobachtete 
vemngening der Bindung durch gegebenenfalls im Ham vorhandenen TNF-a selbst oder TNF-B. der urn die 
Bindung konkurnert. verursacht werden konnte. wurden durch den Befund. daB die Verringerung der Bindung 
durch Anwendung von TNF-a- und TNF-B-Antikorpern nicht aufgehoben werden konnte. ausgeschlossenl 

55 In analoger Weise wurde in Vorversuchen zur vorliegenden Erfindung nachgewiesea daB TNF-BP auch 
Affinitat zu TNF-B aufweist. sie betrtgt ca. 1/50 seiner Affinitat zu TNF-a 

Mittels Gelchromatographie auf Sephacryl 200 wurde festgestellt. daB eine Substanz im Ham und Serum von 
Diaysepatienten sowie im Serum von gesunden Personen mil rekombinantem TNF-a einen Komplex mil einem 
Molekulargewichtvonca.75000bildet 

60 ^ TN L F '. BP f wurd . C au$ mehreren P™ 0 * 11 Dialyseharn von Uramiepatienten durch partielle Reinigung mittels 
Druckultrafiltratioa Ionenausuuschchromatographie und Gelchromatographie 62fach angereichert 

Die erhaltenen Praparationen wurden zum Nachweis der biologischen Aktivitat von TNF-BP durch Hem- 
mung der wachstumshemmenden Wirkung von TNF-a auf HL-60-10 ZeUen verwendet Es zeigte sich eine 
dosisabhlngige Wirkung von TNF-BP auf die biologische Wirkung von TNF-a. Es wurde weiters das Bindungs- 

65 verhalten von Zellen durch Vorbehandlung mil TNF-BP und ausschlieBendem Kompetitionsbindungstcst unter- 
sucht. Dabe. wurde nachgewiesea daS Vorbehandlung der Zellen mit TNF-BP die Bindung von TNF-a an die 
Zelle nicht beeintrtchugt Dies zeigt, daB die Wirkung von TNF-BP nicht auf seiner etwaigen Bindung an die 
*.cnc unu iN.oa«.urrenzicrung mu i rir-a urn die Bindung an den Rezeptor beruhi. 
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ticmVn 1^ ? r n. h ^. m °* ene Pro, ? n w " rde « n ^ereinigier Form erhalten. indem H«rn von Dialysepa- 
oenten durch UlirafiltratK>n konzentnea der konzentrierte Ham dialysiert und zunachst in einem ereien 
Re,n.gungs«hmt matcls DEAE-Sephacel-Chromatographie auf das Yierf"cn^ 

Anre.chening erfolgte mittels Affinitatschromatographie durch an Sepharose gebundener TNF-2 D\t Endreb? 
gung wurde mittels Reverse Phase Chromatographic (FPLQdurchgefQhrt egeounacnen »™ «■ D« Endrein.. 

IwOSiSl & tt£fi£fig*^ ****** »»* * ^otoxische Wirkung von 

JOSFJ?! 7"?* v h ? v h ^ g ^ r . ein i? en Pro,ein wurde N-ierminale Aminosauresequenz auteekJart. Sie 

Es wurde folgende Aminosaurezusammensetzung. angegeben in Mol- Aminosaure oro Mol Protein ..nd in m«i 
% Am.nosaure. best.mmt als Mittelwert einer 24 und 48 ttOndigen Hydrolysc.eSir 

MolAjnisoUure/ Mol% 
Mol Protein AminoUure 



Asp + Asn 

Thr 

Ser 

Glu + Gln 

Pro 

Cly 

Ala 

Cyt 

Val 

Met 

lie 

Uu 

Tyr 

Phe 

His 

Lys 

Arg 

Total 
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207 
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9.5 
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16.0 


&3 


4.2 


1.7 


3Z3 


123 


10UB 


43 


I.I 


OA 


7.0 


2* 


202 


8.0 


6.1 


2.4 


8.1 


12 


1 1.1 


4.4 


15.7 


62 


113 


4.7 


25Z9 


100 
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Diyonitam to die •^m^^ A AgTiiSTOF42^1S , £^£K F- "*^ *•'* 

Rezeptors verhindert und die Wirkuuvm TM^iT»flSS ™ F "? *" den funktionellen Teil des 
•ufgehoben wiT[X^diS DefiSS dfe nSSS SK? " ST*^ Orgtnismus gehcmmt oder 

-^SSS= skbksks 

Ounkteroierung eines TN^R« CD to«^^S^v^L^^ h ™ de «\ »°Ke™g und vorllufigen 
tinen gemeinsamen Rexeptor leilen £ ^^^J^^Jtl^ 

die .ufTNF-a tiupiS geic^ daQ besiimmte Zelltypei 

eines gemeinyuncnXeJtSn *e*2 zlS^l^'* 1 ? ""t^ • wurde * 
^ni»ezudenBindunK^ d«u «heinen kQrzlich erhttene 

wieder zu erhtnen (351 wobeUn tfeser ArK J»S^..S P !i u * «"»« gemein«men Rezeptors 

^ R «*««^ d " * d " *»• »ch der 

■-£t^3£S£=^S^^ * Vjr-S-t for die Hence,- 

chender Untersuchungen venc«e*ner zX££ I^ihr^^c ^ ^hfQhrung vcrglci- 

zen kttrzer Pe^ IbXief sin^^ 

z-R dem TNF-BP* nicht bdunmisL hwddhl!. fwS^ ^* n k gWe °' wenn «"> einem Protein, wie 

ungeeigneten cDNA^SSkXk odSiS «fi ?» «^!f?^T.?. t ? 5, 1?L e ^^ e,den - ob " tuf die W «M einer 
i$L m " Mera ^ d,e "^« eS P^»*»derHybndiaeningTO 

groB. Empfindlichkeit der Polymer™ Xelte«reSoiPat m . 5 10 trt ™ l " l, • Wlm)e di « 

•u» einer geuimen cDNA-ffit*^.StX^«^»% <"» HilTe die*r Meth.de kann 
OHp>nuU»tiden. < liei»f^SSSr^Z2Sl i Si *- Sc< "« ,tt «•*» dinkier, b. von 

den. Bn sokne* Bnjere, ^-VrXS tiToS^STS^'''" ? Primer »»'• 
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GGG 
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GAG 
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Diese DNA si-IIt eine von moglichen Varianten dar. die gecignet sind. mit TNF-BP-DNAs brw TNF-BP- 
RNAs iu i hybndisieren (solche Varianten umfauen Z.B. diejenigen DNA-MolekQIe. die durch PCR- Amplica- 
tion mil Hilfe von Pnmem erhalten werden. deren Nukleotidscquenz nicht exakt mit der gesuchten Sequenz 
ubereinstimmt. eiwa aufgrund von zu Klonierungszwecken vorgesehenen Restriktbnsschnittstellen oder auf- 
grond von bei der Aminosluresequenzanalyse etwa nicht eindeutig ermittelten Aminosaurenl 

Unter "TNF-BP-DNAs" bzw. TNF-BP-RNAs' sind Nukleinsluren zu verstehen. die fQr TNF-BP bzw ver- 
wandte Proieme mit der Fahigkeit.TNF zu binden kodieren bzw. die fQr ein solchcs Protein kodierende Seouenz 
enthalten. ^ 

Unter TNF-BP-DNAs (bzw. TNF-BP- RN As) sind auch cDNAs. abgeleitet von mRNAs. die durch alternatives 
Splicing entstanden sind (bzw. diese mRNAs selbstX mitumfaBt Unter 'alternativem Spiring- wird die Entfer- 
nungvon Introns verstanden. bei der vom gletchen mRNA-Precursor verschiedene SpUceacceptor- und/oder 
Sphcedonorstenen verwendet werden. Die dabei entstehenden mRNAs unterschekJen rich voneinander durch 
das ganzhche oder tedweise Vorhandensein oder Fehlen von bestimmten Exonsequenzen. wobei es geKbenen 
falUzueinerVerschiefcungdesLeserasierskommenkann. ««.woDeiesgegeDenen- 

Die zunlchst crfimiungsgetnaB erhaltene. einenTeU der for TNF-BP kodierenden Seouenz enthaltende cDNA 
{ SZ\ IT"" d r,° n) ^^T^ H y^e""»««o«de verwendet werden. unV.us cDNA Bibliotheken 
cDNA-ICIone, enthaltend TNF-BP-DNAs. » erhalten. Writers kann sie als Hybridirierungssonde fQ mKU™ 
Prlparauonen emgesetzt werden. urn TNF-BP-RNAs zu isolieren and daraus zJL angereichweTDNA Biblio- 
theken herzustellen. die ein wesentlich vereinfachtes und elfizienteres Screening errnoEn Ein wei.erS 
^SSSS^SS^S^ ~« DNA ' - DNA-Bfb^ekeTmTK 

fo/r^F bp D^ nniert ^ N ^ ^^fe nST^r } in der **** bt « mh DNAs 0»»- RNA *> ™ hybridisieren. die 
sLEISZXSE™ tT- l0 L™5 B ? kodi « rende "thaltea konnen mit HUfe dieser DNA a s 

Sonde auch cDNAs erhalten werden, die fOr Proteine kodieren, deren Prozeisierung TNF-BP crsibL Unter 
Prozewerung «t diein vivo Abspaltung von Teilsequenzen zu verstehen. Dabei kann £ rich N FteSal um "2 

TNF.BP den toshchenTeil einesTNF.RezeptorsdarsteJlt)C-ternunal urn die transmembrane und zytoplasmati 
cDNA r^/Tv 11 *?? Mi ? HUfe ditStr Hybridisierungssonde bt es daher moglS gee gTe e 
cDNA-Biblio*eken auf das Vorhandensein von cDNA, die die vollstandige fOr einen TNF-Rezeptor ko*erende 
Sequenz enth.lt. *« durcteuchen (dieser Vorgang kann erforderlichenJauj in mehreren Schrittcn erfolgenl 
JrS^XF^t WU ?. C d ' e ? NA d , er .°£ n definierten *W *• »*«* PC* «us der cDN A. Kothek 
i A * Q ' bb ^ hek v « n * e . ndel - v <>« den hybridisierenden Klonen die Umda-DNA praparicrt. 

m^ wa'SS"*' ■ em ,U4 ^ cDNA ,nsert erha,,ea dM dic fQ ' ™ ^ 

Die Erfindung betrifft eine DNA. kodierend fOr ein Polypeptid mit der Flhigkeiu TNF zu binden. bzw for ein 
Polypept,4vondemdi««TNFbindendeP™^ 8 zu D,n<>en - ^ «'n 

Si 1 ."'"!. 6 ^ S !S a °L h 2"*°^ w verstehetvdie furTeile dieser Polypeptide kodieren, 
DievonstJnAge NukleotidsequeittdeslangstenerhaltenencDNA.Iiw i abgebildet 

zuSSn'ST'r Wett ri^r, n dureh « ehen d«' Userahmen auf. beginnend mit Base 213. bis 

zum Ende des 1334 tp langen cDNA Inserts. Da rich in demseJben Leserahmen 4 Codons vor dem potenUellcn 
i^S? !l" W ? COd ^ ATG < 213 - 2,5 > Stopcodon (TAG) befindeu kann davon ausgegangen daB 
es sjch be. dem Startcodon tatsachlich urn den in vivo verwendeten Translationsstart handeltf 

vo ? d « r N "" eotid5 ^:^ »«>geleiteten Aminosauresequenz mit den Aminosauresequen- 
^ nZ ™ am,no,enm 1 l!j en E"* TNF-BP und von tryptischen Peptiden bestimmt worden waren/zeigt 
Se5ue^emha J |L mmUng " ^ ^ ^ UoUerte cONA fQr d*s authentische TNF-BP Srende 

Vom N-Terminus ausgehend ist die erste Sequenz. die eine Obereinstimmung mit einer tryptischen Spaltpep- 
udsequenz ze.gt.die Sequenz von FrakUon 12(Uu-Val.Pro--Xdie auch als NebensequenzbeideT AnaJ«Jd« 
N-Termmus von TNF-BP erhalten worden war. Dieses N-terminale Uucin entsprichTder 3a Am^urfin de 
luf^^T 2 - ^ ^I e n hende . AbschniW TOn 29 Aminosiuren einen stark hydrophoben Cha^kte 
w„« , d ? r! F ^ P um eb sekfeUert « handelt. kann gefolgert werden. daB dSe 29 

^rdT^^^^ 

D.e als Hauptsequenz bei der N-terminalen Analyse von TNF-BP erhaltene Aminosauresequenz entspricht 
den Ammosauren begtnnend mit Asp-12 in der cDNA Sequenz. Dieser Asparaginsaurerest folgt direkt dem 
basjschen D.pept,d Lys-Arg. Da nach diesem Dipeptid in vivo sehr viele Profeine proteolytiSh , gespaltJn 
werdea «, anzunehmen. daB TNF-BP mi, N-terminalem Asp nicht direkt durch Prozess^ riJS ^P?SSno" 

*^nZTT?* n lT Xe u U daB ^ m P roze « ic « en P~«in *e N-terminalen 11 Amincsauren z" 

einem spateren Zeitpunkt durch extrazellulare Proteasen abgespalten werden. 

Das carboxy-terminale Ende von TNF-BP war mit lle-Glu-Asn bestimmt worden (C-terminale Analyse- 

^aSX ^ k, ,7, n - 2 h A T^ U e ren ,59 " ,72> ^P^ 5 Pc P tid Fraktion 21 : Aminosiuren 165- 72X 
wobei Asn dcr Position 1 72 in der cDNA Sequenz entspricht 

Potentielle N-Glykosylierungsstellen der allgemeinen Forme! Asn-X-Ser/Tlir. wobei X jede beliebigc Amino- 
aure auBer Prohn sein kana befinden sich an den Positionen 25-27 (Asn-Asn-Ser* 116 - 18 (Asn SeS und 

i ?r*£ t { ^ , Thr) TN M P V* Asn.25 giykosyiiert £. ergibt sich daraus^ d.B bei 

der Sequenzierung des entsprechenden tryptischen Soaltoentid* «n HlP^r q^iu Jx^. :^.:r^ . . 
konnte.) ' * " " .«».ww,.«.i Arc uwcrucn 
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Aminos! urea 


12 


1- 8 


I 


12- 19 


8 


20- 32 


14/1 


36- 48 


20 


36- 53 


11 


54- 67 


14/11 


79- 91 


26 


133-146 


5 


147-158 


27 


159-172 



(Ambosiuren 66-67 wartn am Pcpiid nicht 
korrekt bestinunt worden) 
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xu erhaltcn. GrunSSSi ^ Co * M \!? r As * 12 ** tQ S*> «"» ein einheitliches Produkt 

lion terifcn P^SS^SS^SS^! flLT**" ^ £ en |«P'« h «*«« Wimorganumus die Sekre- 
de TrSeT t u^^A* 1 ? ** St"****™ «uch vor d*s f Or Leu- 1 kodiercn- 

MoteKeSJSSSd^^^^ I* ^"trukoon rekombinamer DNA- 
g^eTuid^n^^wc^^^ UCfUen - k60n€n gCCignCtC Winscganismen transformer, 

erTuKJungsgemlBeflfOrTNF-BPkodkreiMJenDNAsnjzw M^imr7^n.„ ?™ \ Vektoren geeignet, die die 

uonen ongesetzt zu werden. bei denen eine schadigende Wirkun* von TNF-* ...h ^ Ind ' ka 

u. ocun , ^-bk auch eme TNF-p inhibierende Wirkung nachgewiesen wurdeXm es (bzw. die verwandten 
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bzw. modifizienen ^Polypeptide) in geeigneter Dosierur.g. gegebenenfalls in im Hinblick auf eine gesteigerte 
Affinitat zu TNF-B modifizierter Form, auch fQr die Inhibierung der Wirkung von TNF-B im Organismus 
verwendet warden. 

Gegenstand der Erfindung sind daher weiters pharmazeutische Zubereitungen. enthaltend eine die biolori- 

Sl!^'?r ? .!, 0n IH ? • U "^ Cr W ' rkSam hemm «de Menge von TNF-BP bzw. einem verwandten 

Polypepud mil der Fahigkeit.TNF zu binden. 

Die cDNA enthalt, wie bereiu erwahnt. nach dem Codon fOr Asn-172 nicht das Stopcodon. das aufgrund der 
Analyse des C-Terminus zu erwanen wire, sondern der offene Leserahmen wird fortgesetzt. Die Region 
zwischen V* 183 und Met-204 hat einen stark hydrophoben Charakier. Dieser hydrophobe Bereich voS 22 
Am.no*luren. gefolgt von einem Abschnitt mil einem Gehalt an positiv geladenen Aminosauren (Arg-206. 
£™^r£V^ ^fmbrandomlne auf. die Proteine in der Zellmemb™ 

verankert Der in Rjchtung C-Terminus folgende Proteuianteil isi dagegen wieder stark hydroohiL 

P^mmiSf^h ? ttP "j5i t ? Rg n 2 •J?*^" < der Hydrophobizitatsplot wurde mit Hilfe des Mac Molly 
SSZ32iSii ^ rtm) T ,eUl: ^ Fen l ,e "' ei « e lar <«« Berechnung der Wene betrug 1 1 Aminosau- 
rem Hydrophobe Bereiche entsprechcn positive* hydrophile Bereiche negauven Werten luf der Ordinate. Auf 
dc, Abszisseutdie Zahlder Aminosluren. beginnend mit demStanmethkminSl.dargestelltl vraina,e - Aur 
m il^° ,ei ^ tnjktU f "F" ** K d*B *e ^ d*» Cliche, sekretierte TNF-BP kodierende DNA Teil einer 
fOr e.n groBeres Protein kodierenden DNA ist: Dieses Protein weist die Merkmale eines fa der Zellmembran 
bZSSSS*^^ enthllt TNF-BP in fOr eine «trazellulare Domane typische SeUe unJ weTe^n 
betrtchtlrchen fOr zytoplasmatische Domlnen typischen Abschnitt auf. Losliches TNF-BP wird offensich lich 
mTnferhLtT g UndenM F °"" pro,eo, ^ he "Berhalb der TrVnsrn^ 

TN^BP ™c 4tS J^ dererhaltenen cDNA kodierten Proteins im Zusammenhang mit der Flhigkeit von 
TNF-BP TNF zu binden. bestatigen die Annahme. daB es sich bei TNF-BP urn einen Teil eines Karen 
Oberflachenrezeptor, fOr TNF handek detsen extrazellullre. fOr die Bindung von m^cSiw^J lW 
ne proteolytttch abgespalten werden kann und in Form des feslichen TNF-BP wiedergefundeVwSDaSToll 
Si3£SS^?T diB ^ Hhb S* ^ * F-nktionsflhigk * des Rezepton dieses P^e n gegebe 
ISS U m IZSZS* ■ JT ^ V K,ere ? Pr ^ , ! U,en 1Moziien bt > < Far Zwecke de ' Produktion von TNF- BP in 
groBerem MaBstab wird vorteilnafterweise nicht von der gesamten cDNA ausgegangen. weil das Erfordernis 

IS^SlSSSSSi « £ ™ ^ T r" d " de " "^brangebundenen Teil des W^czYpt™ 

CcSoJ fo^ JSSS T ^3 f !L!T 0B,C -^* Wwd V,e,mehr ' Wie bercUs "l^ xweckmlBigerweise nach dem 
S";5 .S" 2 d ™ VJP" 1 ' Mut **e«»«« ™ TransUtwrmtopcodon eingcfOhrt. urn eine Ober das 
C-terminaleEnde von TNF-BP hinausgehende ProteinsYnthese zu verhindera) 

nNA£,^ T PgemlB erhaltenen cDNA. die eine Teilsequenz der fOr einen TNF-Rezeptor kodierenden 
SUm ?t 8 .- ang, » m r, n Ji; r w *tt»digen Rezeptorsequenz, indem zA mitteb modifizierter PCR (RACE - 
raprf ampbficauon of cDNA ends" (36)) das fehlende 3'-Ende mit Hilfe ernes Primers, der wfgrSd einer 
•Mjhehii wen ,n Richtung 3'-Ende der vorhandenen cDNA gelegenen Sequeiu ko^nZ^ZmZn 

^S^ZS&sSS! 1 ^ k0nVenU0neUen cDNA-BiblioUiek mi, der verfQgbaren 

transtaS^A^!?^* Wei ' C .a ^ einen ™ F "R««P«»r kodierer.de DNA. die den in vivo 

^nslat erten Abschnitt der erfindungsgemafl erhaltenen cDNA bzw. degenerierte Varianten davon enthftk 
Damn sind auch DNAs mhumf^udie fQrC- und/oder N-terminal ^ttkJL.i^^^l JS^ r ^l 

Ke^ D^ As^flniien !«v*rh"iw! i * inW * l ^i *^ d»« verschiedenen Domanen.desTNF-Rezeptors kodierea 
teih nSmWnYw! nul i ^ U " g T fQr *? ^P^" erforderikAen Kontroltsequenzen als Bestand- 
^^S^^SI?^^ Tr>asform J a, » n von Prokaryotischen oder eukaryoUschen Wirtsorganij- 
KI^TSSSS- ^S? T* eme ? ,tS Ae Vo "»»"*««8 gesduufen. den TNF-Rezeptor in groleren 
Sg?j; «kombmantem Weg herzustellen. urn zA die Aufklarung seiner dreidimensionalen StSktur zu 
ermflghchea Andererseits kOnnen mil diesen DNAs hohere eukaryotische Zellen transrormiert werden. urn 
QbfrX a d^ST? , l ?L TN^'P^-Wechselwirkung. der SignalQbeSrag^ng bzw. 
D^rekomhSS?TNF ^ i" ve i sch,cdenen R«cptordomanen bzw. Abschnitttn davon zu erLtcr. 
Der rekombinante TNF-Rezeptor (bzw Fragmente oder Modifikationen davon) kann dazu verwendet werden. 

nduzierte S.gnalubertragung zu untenuchea Derartige Screenings (unter Verwendung der Proteine/Fragmen- 
L„,m, r ° n enKpr ~ h " d w^wnjcrttn Mheren eukaryotischen ZeUen) schaffen die Vo^seuung fQ?d^ 

i/„ M^K- " g V °". SU J Sl T-Sc ° ™f SUb$ r 5eren - $eine Bindun « an den Re »P">' h«nnien bzw. solche. d e 
den Mechan«musderdurchTNFausgel6sien SignalQbertragung bteckicren oder verstarken kOnnen. 
o.,T«; ahm ". der vo ;. lie ?"den Erfindung miiumfaBt sind auch Nukleiruiuren. die nicht fOr TNF-BP oder den 
SSS^brSSrS. U " ,er Bcd ' ngUngen niedrigcr Strfaieni.mil der erfindungsgemaB erhaltenen 

Im einzelnen wurde die gestellte Aufgabe wie folgt gelOst- 

v^H^ h f C ^" ig J en J*^ F ' B ? W ^ C " die N ^rminale AminosSuresequenz sowie die Aminosauresequenzen 
von durch trypnschen Verdau des Proteins erhaltenen Peptiden bestimmt. sucnzcn 

Weiters wurde der C-Terminus durch Carboxypeptidase P Verdau. Derivatisierunj; der abeespaUcnrn \^-o- 
s§urenundchromatographischeAuftrennuiigbestimmL " »-- ,c,, - nA ° 

«ft U Jfl d r e i ! r y, ptisChen Y^r dau "haltenen Pen,M Stt j. Jea2 . n v .. urdcr . :- ; ;; nb ;; ck auf ihren £injalz , d 
rv-K tur die Herstellung von OI.gonukleot.den Bereiche einerseits aus dem N-Terminus und andererseits aus 
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hergestrllt. wobei der vomN^^ I gdSe^TSeS JSS^.^ J ' V" *?* M^gonukleotide 
tryptischen Peptid abgeleitete n^tSSSSMT^iS^^,^^^?^ und der vom 
KJonieren eines mit PCR amolifiziertCT wun,t Um das nachfolgende 

S.tt von OligonukJeotiden mit SSSuSSSS^SS^SS^ wm , lr ^ m Peptid bgeleitete 
TNF-a induzierten Rbro$«rkom cD^Bihi^.kVw • ^ venehen. Darauf wurde Lambda-DNA a us der 
•mplifiziert. Das e^SZ«S *822, • dartUS ci " C ™P-BP-Sequenz mi,«cU PCR 

2w«chen den beWen voTdcnTw Snu^Scn^m^n^ """J 5 ! Nucleotide auf und emhal, 
Peptid 20 kodierende Sequent 8 C " ,t * mmend ™ Sequenzabschnitten die fOr das tryptische 

^.Td^F*^ und *J»* ™ ^erung von cDNA-Klo- 

Sonde hybridisiert. Phagen voHybSerStJ ^J 50 J^i?' lun4chst ™< der 

^^EinzelnecD^^ J"** DNA gewonnen 

tendiefurTNF-BPkodiereiKJeSeo^eM. "Suenziert; zwet der charakterisierten Klone enthiel- 

D,e Erfindung wH an Hand der folgenden Vorversuche und Beispiele naher erltutert: 

Vorvcrsuch 1 

Herstellung von htchgcrcinigtemTNF-BP 

a) Koiucntration des Hams 

Es3S 




Ha P H 8 ^dWysie* ^^^*SS!^%ty ^ gegen' 7c^^Tri 

Reverse Phase Chronutograph^mlWBS Schri,,en < auB « r w d " 

entgegenzuwirkea ABe ni^olg^c" ReiS^h^,^^ IUgef °£i Um P™™'^™ Verdau 
durchgefuhrt °'8«»en Ketnigungsschntte wurden. wenn nicht anders angegeben. bei 4'C 

b) lonenausuuschchromatographie 

NaCl/10 mM Tru/HQ pH^ra^ente^ ^f^^ wurden. Bu.en wurde mit 800 ml eincs 

BP enthaltcnden FraktLnenXon S£n SuTen ^tS.« r emr * ,K>n ° bu * 4 M beln * TNF- 
-20*Cgelagert 5 * U,en nul etnem Gesamtproteingehalt von 1 14 g wurden bei 

c) Af Anita tschromatographic 

SjSSM « M Naa P H 9 

wurde durch eincinhIlbSii« RoS 3?M E^^l^^^^I 0bCrwhuB ■» CNBr-Gruppen 
einige Male abwechselnd IfaHM NaC? £ M N«J ^^P" 8 Die TNF-Sepharose wurde 

gewaschen und anscMe&end ? pho5h5^pSe75SSLSi • *? N ^ 0in M pH 4 

gelagert. Die aus Schritt b) erhalten^FrS*^ mU 1 mM Beiuamidinhydroehlorid 

Tris/Ha pH 8 eingesteUt SSrmSiSS^S^£i ^J^T"^" « M N«a 1 0 mM 
Tris HO. pH 8 gewaschen und die cnZ./nd^r Fr,w np9ck% "I" 1 ' 1 W1 M Naa 10 mM 

einer DurchfluBrate von lOml/h .ufgVJagen^l^ Protein, bei 

schen. bis im Eluat bei 280 run keme Ab^m^tK^K ™? 2 M NaC1 - 10 mM Tris Ha pH 8 gewa- 
02 M Glycin/Ha pH Z5 eluiert ^ mehr nachwe »bar war. AnschlieBend wurde TNF-BP mit 

ko™MG B ^ b ^ 

destillienem Wasser getost undge^S TSSStoS i^^SS^f? 'yophilisierte Probe wurde in 
55 tiefgefrorenem Zustand gelagert) " dial ^ lcn - (Die dialysierte Probe (4 ml) wurde in 

Anreicherung um das ca. 

60 d ) Reverse Phase Chromatographic 

slg^rrrd^f ^ einem Zusatz von 0,% Trifluores- 

angeschlossen war. aufgetrageabie : Siu le > word! KjSF } ' ? V" C,n . FPLC " s y5tem (Pharmacia) 
Raumtemperatur mit J^S^tf^rSSLT ' I^^grture equilibriert und be 

W 0.1% ™SU^u£b£&^ Acetonitnl. enthahend 

gesammelt und die Absorb™ bci^SGrr^^ e ?™ g . 0,3 J™™"- Fraktionen von 03 ml wurden 

wurden. , Nh- BP e . UI erte als e.n e.nz.ger Ak.ivitatspeak entsprechend einem ^harfen W-Ab^on^ 
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ak. 



Dieser letzte Reinigunyuchritt brachte eine Zunahme der spezifachen Aktivitat umdua 29fache die 
G«^WinAhn,e an Akuv,ta« gegenOber dem Ausgangsmaterial (konzentrierter Dialyseharo) bSrugdS L Tl 

• Sf ^f AG B d V r ! duzie . rtcn und nkhl reduzierten Probe. durchgefOhn wie in Vorversuch 2 angeseben. ereab 
em^ffjue Bande. d.e auf da, Vorhandensein ein« einzigen Pol^epods mit einem MokkuIa^STi ™ £ 

A^hmr g r^rX^? r eU> ^ " « enn ?" Men «« vorhandenen Polypeptkh zurucfaufOhren sein. 
Die/^nahme, dabei kOnnte es uch urn etn Polypeptid mit dem in Vorversuch 3d aU Nebensequenz b«Snmten 
N n T I e r m '" us . h » ndeln ' <*« gegenOber TNF-BP am N-Terminus veriangert ist. wmle du^die SeTuSe de^ 
CD ?l b ? U,Ugt c WOnach der Signabequera und A$n (PoTl2) ein Abschniti wn U AnSS^uren 

s?e£^ 

Vorversuch 2 
SDS-PoJyaci7lamkIgcIc!cktrophort«(SDS-PAGE) 

Proben aus den Re.iugunguchritten c) und d) (Vorvenuch 1) wurde mitteb .SKdProSta iwteSiSl 

z^Sntrw^ 1 "^^^ 

Die Proben. enihaltend ca. 25 ug Protein (aus Vorvenuch Ic) bzw. ca. 5 ug (aus id) in reduxierter fft.M««m.r>. 
Umidgradjentengel aufgetragen. Die Bektrophorese wurde bei 25 nWCel ohne KQhlunl KtovenY Ah mS 
buSn fMr^/LS W * K **°^y*»*«<MG 30000XSojabohnen-Trvp«ninhibitor(MG 20 lOOlLja-tiSal. 

D«E,«ebnUderSDS.PAOE«,*eTNF.BP^I^pUdkct.en«l^ e mM<,lekuI.r,cwich 1 von a L30000. 

Vorvenuch 3 

a) Probenvorbereitung 

liHtl!? n Vo 1 m, * n ,d > P«»ni«ten Proteins wurden Ober Revene Phase HPLC entsalzt und weiter 

™ ^!^ e £*)|™ «» ' Acetotutnl (Quens B) ab mobiJc Phase verwendet Di?Gradientenstei5e- 
TOF SSSSlSf? B " 24 ^ Detek *>'> «*>lgte PwW bei 214 nm £ W iSEuSe 

b) Aminosfluresequenzanilyse 

Daneben war folgende Nebensequenz nachzuweisen: Leu-<VaIHProHHis)-Uu-GW.X-Are.Glu- fDi* in 
Klammerstehenden Amux>sluren kom,ten nid»t eimleuug idenuK w"rd^ * ( 



Vorversuch 4 
SDSPAGE 



ge^b^r^^^ 3 durch « ef{lhrt ™ dem Unterschied. daB die Probenmen- 

^^*30% ttOphero|,1,,,,B ° l " W«- * *« «Mge Ba*de bei etem SotST 

Beispiel 1 

a)Tryptic Peptide Mapping 

wi!^" " aCh Vo ^ ersuch ' d > gereinigten Proteins wurden Ober Reverse Phase HPLC e n,„.„ „nH 
oam.t we.tcr gerem.gt Dazu wurden eine Bakerbond WP CIS Saule (Baker; 4.6 x 250r^i) und 6.7%ige 
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b) Sequcnztiulyse von trypthchen Peptiden 

Enige der ruch a) gcwonnenen trvprhchtn S^ 1 !^^^* TVF rp nM 1P -i Jfl » . , 

Fraktion 8; bei Fraktion IT durfte ^ 2* d JE?* 0 ? 1 ! ,7 . und we '««ehend «entuch mil dcr 

Spaltungenwa^J? S ° mU Uni «" ^ <*« d"rch unvolbtandige tryptische 

^SftaF^ 7 b j» " d - 27. Sowoh. in Fraktion 2. 

AjparagiMPoatfonStaF^Uon^l b^ 2 ,nwCl ? dmuf ' daB die AminoUure 

sein konnte. 21 bIW - Pos,UOft 14 m F™*tK>n 27) die Cterminale Aminojlure von TNF-BP 

dcHnTo'rvl^ -T - Mcngc auftretenden Fraktion ,2 tni, 

HinweUdafQr.dafiSri^dem £te££. SCSSSf (Vorvcrsuch 3b > ^nnbar waren. lieferte einen 

Tabelle 1 

Aminosaurescqucrucn der analysierten tryptischen Peptide von TNF-BP 
Fraktion Aminos! uresequenz 

I d-s-v-op-q-g-k 

30 2 X-X-L-S^Q-S-K 

3 D-T-V^Q-G-<C)-R 

« E-N-E-<C)-V-S{C)-S-N-(C)-K 

5 E-N.e^Q-V-S^CHS>N-(Q.KHK) 

55 8 YJ-HP-Q-XN-SIXX-XK 

11 E-C-E-S-G-S-F-T-A-S-E-N-/NWK) 

12 LV-P-H-L-GD-R 

13 K-E-MG-Q.V.E-|.S-S(C>T-V.WR) 
14/1 G-T-Y-L-Y-N-D-C-P-G-P-G-Q- 

60 14'" (E>M-G-Q-V-(EHIHS)-X-X-X-{VMD> 

15 K-EM-G-Q-V.E.I-S-S^C)-T.V-D-R-D-T-V-(C).G. 

17 Y-I-H-P-Q-X-N-S-KCHQ-T-MQ-H-K-G-X-Y- 

20 G-T-Y-L-Y-N-D-C-P-C-P-G-Q-D-T-X-X-R 
M 21 MOL-P-Q-I-E-N 

26 Q-N-T-V-(C)-T-X-<H)-A-G-F-{F>L-(R) 

27 S-L-E-(C)-T-K-L-{C)-L-P-Q-I-E-N 
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Beispiel 2 
Analyse des C-Terminus 



Diese Analyse wurde nach dem Prinzip dcr in (31) beschriebcnen Meihodc durehgefQhrt 
Etwa 60 tig des nach Vorversuch 2d) gereinigten Proteins wurden uber Reverse Phase HPLC entsaht und 
damit weiter gereinigt Dazu wurden eine Bakerbond WP ClBSlule (Baker;4j6 x 250 mm) und 0.1%ige Trifluor 
V^. U Z m fiK A) bz T- in A «toniuiI (Huens B) ais mobile Phase verwendit Die G«d?eSfS 

TNF-BP enthaltende Fraktion (Retenuonszeit etwa 1 W min) wurde gesammelt. getrocknet und in iMl in mM 
Natnumaceut(aufpH4gesteUtmitlNHa)gel6st B««nme».getroc«netuiwinl20uJ 10 mM 

Dieser Utaing wurden 6uJ Brij 35 (lOmg/ml in Wasser) sowie 1.5 id Carboxypeptidase P (0,1 me/ml in 
J^S^M*** Nr ' * 10 M2) ZUKCSCt2L °" ^rtch.'Snem G SSilZ E^m z u " 

enz^S? l^X^rf**?? W . Urde ei "? ^ von 20 ^ der R«*k«io««nuschung entnommen und darin die 
^^u^rbS£ m " ^ kon2enlrierter TrUluortssigaure und durch GefrieWbci 

,.r^iX ti °. nSmiKhur)K wur £ im „ KQhbchrMk 8°C) stehengdassen und Proben zu je 20 id nach Itt 2a 60 
und 120 Minuten entnommea Der Rest der ReakUonsmischung wurde wettere 120 Minuten bdl SuntemS™ 

"eanTes^umu^ 

Par^Kr^^C^^!^ r0rtn - Rcaktion unterbrochen wurde. 

Parallel rum beschriebcnen Probenansatz mit etwa 60 ug TNF-BP wurde unter identhchen Retina.. .„ 

ReagemienbUndwert angesettt dem kein Protein zugesem worden war Bedingungen e.n 

Nach der tetzten Probennahme wurden alle Proben 30 Minuten tans in einem So*»d V.r r^mr.^, 

solution des PKotag- Aminosaureanarysesvjtcms dcr Fa, Waters) verseut and nochnuU kurTaetrocW D. 

S mSSd P 5 1 : 1 : 1 " Alhar> ? 1 : WMStr : Trilthylamir. : Phenylisothiocyanat: Pfcoig-SyHem) 
Raumtemperatur stehen gelassen und dann 1 Stunde to eineWsJeed Vac cJ£££!S 

d^y^U^^^" f£^™ •«*" *e Proben in 100 uJ "Sample Diluent' (Pkotag-Systcm 

kam Obe ^ d^^«,^K?i^ mm ? Ur * f^? Menge Isoleucin nachgewiesen werden. Signifi- 

Kant Ober dem Reagenuenbundwert begende Mengen von andcrtn Anunosluren konnten audi nach 240 
Minuten Reaknonsze.l nicht gefunden werden. Dieses Ergebois ^^E.NT^eSus^iSe^us de? 
N-termmalen Sequeiuierung der tryptbchen Peptide 21 und 27 abgelekete Vernu?— ^"S.^; Sf c ff» 
Pepuden C-termmal idcntinziertcn Ammosluren -l-E-N (Beispie. Ib)£ c3£»2S vTn™TBPd^te£ 

TabeOe 2 

Quantitative Auswertung der Picotag-Aminosaureanalyse nach Reaktion von Carboxypeptidase P mit TNF-BP 



Reakuoiuieit Imegntoretnhtiien tto die Aminoduren 

Isoleucin GhiuminUure 



Aspa/gin 



0 

10 _ _ 

20 - _ 

60 _ _ 

120 _ _ 

240 85537 ,52350 



83304 
168250 
319470 
416 570 



Methoden zu den Beispielen 3 bis 7: 

b^SwS^tSSKT*" **** " vcrein " chtn - «*• °" M " h ^» 

^chntidtn" Oder -Vertjuen- von DNA bciithl sich auf die kattlylische Spalung der DNA miuels Restriktions. 

r„, , "V 7 ' ra 6 c \H'-'-"HW.t...o.».eiiOi l DTT)aUOxidatK>nsschuu)cingesetzL 

Restnktionsendoniikleasen werden mit einem GroBbuchstaben, meist gefolgt von Kleinbuchstaben und norma- 
.0 wc,»c oner romiscncn *.mer. oeze.cnnet uie Buchstaben hangen von dem Mikroorganisrrus ab. aus dem die 
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betreffende Restriktionscridonuklcase isoliert wurde (tB.: Sma I: Scrratia mareescens) . ObUcherweise wird 
etwa 1 ng DNA mil etner Oder mehreren Einheiien des Exuymj in etwa 20 uJ Pufferlosung geschnittea Norma- 
lerwe.se w,rd eine Inkubationsdauer von I Slunde bei 37«C verwendet. kann aber laut den VerwendungW- 
schn/ien des HersteHen vaniert werden. Nach dem Schneiden wird manchmal die 5'Phosphatgruppe durch 
> Inkubation mit alkabscher Phosphatase aus Kalbsoarm (CIP) entfernt. Dies dient zur Verhinderung einer 
ungewonschten Reaktion der spezinschen Stelle in einer nachfolgenden Ligasercaktion (zA ZirkuUrisierunK 
i'^."^^" PUmuds °,!T In "« le ™« « in « «*«iien DNA-Fragmemes). Wenn nicht anders angegebej 
r" , - n o DN t A ' Fr 'w g !!l? nte ntch dCT » Schneiden mit RestriktionsendonukJeasen normalerweise nicht dephoVpho- 
nrhert Reak wnsb^ingungen fOr die Inkubation mit aikaiischer Phosphatase sind rB. dem Ml 3 SESmS* 
Sequencing Hamlbuch {Clomng and Sequencing Handbook. Fa Amersham. PI/129/83/12) zu entnehmei&ach 
der Inkuteuon wird I Protein durch Extraction mit Phenol und Chloroform entfemt und die DNA aw der 
waBngen Phase durch Zttsatz von Athanol prlzipitiert 
-Isoherung" eines bestimmten DNA Fragments bedeutet die Auftrennung der durch den Restriktionsverdnu 

der DNA im UV-Lichi durch Anflrben mit Athidiumbromid (EtBr) wird das gewOnschte Fragment anhand 

Si - 7??mM ISfS 8ebUI ST- ^ DN ^S- d - U T* SpQkn mh Niedrigsabpuffer (200 mM NiS 20 mlSS 
~ 7 ^1Tn , . l^X?*?^ • McW * B ««* ™« cincm Hochsabpuff er (1 M NaCl 20 mM Tris pH - 7 A 
ImMEOTA)eluieaDieDNAwirddurchZwauvonAtluiK>lprazipitiert P A 

b^SSSS^A^Slil S^S" "" ^ b «> daB die DNA dort repluierbar 

Chron ? SO TLf^; <*">"»">nial mtegriert Transformation von ExoH folgt der im MI3 
£nen MeSxS * (Ck,ning Bnd S«l UCTrin 8 Handbook. Fa. Amersham. P1/129&/I2) angege- 

JSequenzieren* einer DNA bedeutet die Bcstlmmung der NukJeotidsequcnz. Dazu wird zunlchst die zu 
SSSS^i^^u^i^ R^nkdonsetuyrnen g«chni„en?und die FraVtn.e wVie" in en," 
DNA rn^ehTihriS a .M« m * »P> 8 m P l9 Doppebtrang DNA eingebracht. oder e, werden die 
DNA rnitteh UJtraschall fragmentien. die Endcn repariert und dr groScnselektionierten Fraamente in Sma 1 

&Sueirini Ln^i?^^l* D c NA ,UI . rek ° mb ^ ,cn M ' 3 entsprechend dem M13 Cloning and 

dSTZZTS 8 Se E e, !F f Handbook. Fa Amersham. PI/129/53/12) isoliert und nach der 
pSSSEuStiS^ Iur Verwendung des Klenowfragment der ExoH DNA 

2S7 SfsLS2DS?sS? ^ A P °^T r V*. an rSequenase. Fa. United States Biochemical Corpora- 
DNA^^^^^ dCm H0ndbuch Step-by-Step ProtocoTfor 

Eine weitere Sequcnziermethode besteht im Klonieren der zu sequenzierenden DNA in einen Vektor der 
m n emen %^*TFZ« eintS DNA-BnzeUtrangplugen (S U 5 i «•* JrW^SoT^I 
Kn^SeTr? n r™ «^^ N ^ Transformation von E-coli JM10I mit dem ^Un^r^So 
aI rJIS. J?^?^" ,en nu '5"!? ni HetfCT Phagen. z. B. MI3K07 oder R408 von Promega) infiziert werden. 
0.k,n?riv a e ! ne c MBChu, ?« ,US "^a**™ "nd verpacktem. einzelstrangijem rekombinanten 

rwSu^a b S A , ? Ch auf dCn der - BUdung VOn «x«Phodiesterbindungen zwischen zwei Enden von 

^ffSSr^^S^P- 0b 5 ChCrWCbe W - erden ™ hcn a02und W ng DNA-Fragmente in 10 ul mh 
! « t^T? T4 - D , NA Hjgwp in emer geeigneten Pufferlosung ligiert (29: 474* Trtparation- von DNA 
M^.^ L^r" 1 -'" ^rT^ '^'^ *«■ """^ DN A aus Bikterien mitteU der alkalischen SDS 
^na^ltb^^^^^^^ 

An"S ! I5i 0 S^ lk,e0 . ,ide "c $i0d L kurze Pprydeso^ynuWeotide, die chemisch synthetiskrt werden. Dazu wurde der 
S^^SS^SSStT^J 1 ^ ^ ' A v erwendeL Die CHigonukleotide werden entsprechend dem Mo- 
d£k?ih^m o1 P,,ed J^ e «) "tfswbehet Sequenzprimer werden ohne weitere Reinigung 

"f^ 1 A ?J ere Obgonukleotide werden bis zti einer Kettenlinge von 70 durch die -OPC-Methode 
geremigt (OPC - Obgonudeotid punfication column. Applied Bkwystems, Product BulleUn lanuarv 1988? 

M^rTa'immff^TB^ P^ff^^* 61 ^' 6 " ^^^^"l^^s^l^rophorese (6% Acrylwnid, 0,^5% B^crylamhd. 6 
Hamstoff.TBE- Puffer) gercrngt und nach der Elution aus dem Gel Ober eine G-25 Sepharosesaule entsalzt 

Beispiel 3 

Herstellung vonTNF-BP.spezifischen Hybridisierungssonden 
miSs KIR g^lrofr C n! ig0nUk,e0,ide ^ ' m Hinb ' iCk Verwendun « 2ur Amplir.zierung von cDN A 

yJ^Z^S^l^SS^^ d " TNF - Bi " du ^P-"- (Hauptsequen., erhal.en aus 
Asp-Ser-ValCys-Pro-Gln-Giy-Lys-Tyr-iie-His-Pro-Gin. 

wurde cin Hcptapepdd.Bercjch ausgewahlt, der die niedrigste KompIexitSt eines semischten Oliffonuklm. 
-.u... ..jrmiuiiicicu an cl/ixA zuiaot: ts sma aies die Aminosauren 6 bis 12. Urn die Kompfexit5t c 4 ^ 
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IJ^ , i«,ii?™, t S! her *S USC 2 en - W ^ e - ^ M^hoBgonukkotide mit einer Komplexitat von jeweils 
48 hergestellr. Che Oligonucleotide wurden in Rwhtung der mRNA hergestellt. lie rind $omit zum 3'Ende 
der Sequenz onenuert und identisch mit dem nkhtkodierenden Strang des TNF-BP-Geins: 

Gln-Gly-Lys-Tyr-Ile-His-Pro 5 

5'CAA GGT AAA TAT ATT CAT CC 3'TNF-BP #3/1 EBI-1639 

G C C C C 10 



is 



20 



73 



5'CAA GGC AAA TAT ATT CAT CC 3'TNF-BP #3/2 EBI-1640 
G G C C C 

A 

5'CAA GGA AAA TAT ATT CAT CC 3'TNF-BP #3/3 EBI-1641 
G G C C C 

A 

5'CAA GGG AAA TAT ATT CAT CC 3'TNF-BP #3/4 EBI-1642 
G G C C C 



A } nl&^ ^ < F " k <™ » *» Verdau,) der M 

Glu-Cys-Glu-Ser-Gly-Ser-Phe-Thr-Ala-Ser-(Glu/Cys)-Asn- 
Asn-Lys (vgl. Beispiol 1) «o 

wurde ein Peptid-Bereicr, ausgewahlt und ein weiterer Satz von Mischoligonukleotiden symhetisiert: 

45 



50 
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-Phe-Thr-Ala-Ser-Glu-Asn-Asn-Lys 

Cys 

TNF-BP #4/5 (EBI-16S3): 

3'AAA TGA CGG AGA CTC TTG TTG TT CCTAGGG 5' 
G G T T T 
T 

TNF-BP #4/6 (EBI-1654): 

3'AAA TGA CGG TCA CTC TTG TTG TT CCTAGGG S' 
G G T G T 
T 

TNF-BP #4/7 (EBI-1657): 

3'AAA TGA CGG AGA ACA TTG TTG TT CCTAGGG 5' 
G G T T G 
T 

TNF-BP #4/8 (EBI-1658): 

3'AAA TGA CGG TCA ACA TTG TTG TT CCTAGGG 5' 
C G T G G 
T 

konnen. wurde «uch ein iffl 5S2 £ Amc * uB " die KR klonieren zu 

Oligonukleo.We TNF-BP ^-ESSi^f TOf™^.* 0 ?? vor 8 esehen - W «*" die 
Umbda-DNAei!*rBibl*thrf^^ rcR " *r gesamten 

Thr ACG 
Ala GCG und GCT 
Ser TCG und TCC 
Asn AAT 

bczOgiich AGT bzw. TTG. TcG (Scr > und AAT ( A ™) gilt dasselbe 

ACG. GCG und TCG sind luBcrst scltcnc Codons (CG-Regel) und wurden dchalb nich, berOcksiduigt 

Beispiel 4 

Amplifizierung einer fQr TNF-BP kodicrcnden TeUsequenz aus einer cDNA-Biblioihek. 
a) Isolierung von Umbda-DNA einer cDNA Bibliothek 

..=..:=!iur.g dcr cDNA Bibfethck enoigte nach der ,n der EP-AI-02 93 567 ,\ir die humane plazentale 
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^»^ Kb ? lh ?i^iS^^ C,h0de T dcm Un,erschied - d«0 »>* Ausgangsmaterial 10 s Fibrosar- 
-onueflen der Zelhme HS 9I3T. die unter Stimulierung mit humancm TNF-a (10 ng/ml) hochgezOchtet 

TS^S^^kSS^S^^}^ gU0 wurde LBmbda 8,11 < cDNA Well 

.1*^ A ™ »*"»■• Bi °<^ » vitro VerpacUn dcr 

hSiwi.^!?^!^^^^^^' 11 CDNA Biblk>,hek d « h«n,anen Fibrosarkom Zellinie 
? r^T^ d \ gtI 1 Wu ! den nu,0 '5 Mg RNtse A und 05 ng DNase I versetzt und eine Stunde bei 37»C 
SniS^ Muchun «T u r de "V n « zentrifugicrt. der Obentand durch Extrak.^n mi. Phenol 
und Chterofonn von Protein belreit und die DNA aus dcr wlssrigen Phase durch Zusatz von Ethano 
P r ^ a ^f^^; DN A^rdeinTE-PurferOOm Ethan °' 
bJPCRAmplirmerungeinerTNF-BPSequenzaujeinercDNABibliothelc 

l^fnl!« CndUn !i er auf J DN ^ de r "S913TCDNA Bibliothek wurden 16 Einzelreaktionen 

durchgefOha in welchen jeweib em« der 4 Mischoligonukleotide EBM639. EBM640 EBM64I I EBM642 
als emer Pnmcr und eines der vier MbcholigonuUeotide EBM653. EBI* 1654 EBM657 EBI 1658 ?b 
rwe. er Pnmer e.ngeseai wurde, jedes dieser MUcholigonukleotide enthllt 4^^S^wSmM^ 
'S*^^ **' A ">P«raierung millets PCR fand in 50uJ RtA^mJ!S^!(S!^2X^ 
Lambd»-DN A der cDN A- Bibliothek. 50 mM KCl, 10 mM TmpH-aj. 1.5 mM K 001% Ge^in- 8 
02 mM jedes der 4 desoxy-Nukleosidtriphosphate (dATP. dGTP dCTP dTTPi JmoES m 
2?" ^ >■» Brteh" Po»ym P e Je (Perkin-Elmer^StTOn' V^«en zu verhin 
^I ,rde d,e Usun * mit eini * en Tr °P fen Mineral (01 ml) Oberschichtet Die lK^urf.T?£m 

5 ■ w u j U Lm d,e P? A zu d « n «'«ne™. und anschlie8end 40 AmplinkaUonszykien unterworfen. Bn 

inxuoation bei 7rc Am Ende des letzten Zyklus wurden die Proben for weitere 7 Minuten bei 7?»r 
mkub^n. um SKheaustellen. daB die leu.e Primer- Verlangerung volbt Jig 

nNi t 2!T. der i 6 PC ^ p /? b€n wurden auf ein A ««"»e««« »ufge^en und die Unge der ampHfiziertcn 

™ of ffil MCh ^'T^SSf Auf " ennun « bw,imm '- °* DNA Bande. eTn Fragment 

von 016 kb Unge, war in den PCR- Proben zu seben. die mit dem OlisonuklMiid Fm tft« n u Ju.!^ 

Pnmer und einem der Oligonukleotide EBM639. U^l^U^rSSE^l^lSSx^ MmS 
amphrmert worden wartn. Da die mil dem Primerpaar EBI165J und EBMM2 ami! irJ£r?e SlJZZ 
S^SSr ™ diKem ^ DNAF "«™< «S* wurde^eseProol rdirw^TuKu^ 

Betspiel 5 

Klonierung und Sequenxierung eines durch PCR Amplification gewonnenen DNA- Fragments 

EcoRI und BamHI kann das i„ den mi, BamHl und Smal P^JL^^S^aS!^^Z 
fTr! p?„ P Jf? " B '^Sy- °^ 8Kin,K DNA-lnsen diem Klons wwde nach Subklonieren einS 

5 10 
Gin Gly Lys Tyr lie His Pro Gin Asn Asn Ser lie Cys 
CAG GGG AAA TAT ATT CAC CCT CAA AAT AAT TCG ATT TGC 
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15 20 25 

Cys Thr Lys Cys His Lys Gly Thr Tvr r^„ ^ » 
TCT ACC AAG TGC CAC AAA CCA ACC TAG TTG TAG AAT GAG 

30 35 
Cys Pro Gly Pro Glv cm A„ r tk. Asp ^ ^ Wu _ 
TGT CCA GGC CCG GGG CAG GAT ACC GAC TGC AGG GAG TGT 

40 « 50 

Glu Ser Gly Ser Phe Thr Ala S«r Glu Asn Asn Lys 
CAG AGC GGC TCC TTC ACA CCC TCA GAA AAC AAC AAG GAT CC 



to 



20 



23 



30 



Scqueru dcj tryptUchen Peptides || C Am ' nos4urcn » *>« 43 bestatigcn die restliche 

•rtNFiSiaifft^ ' K '° n pTNFBP3B ,o " 

dlr """" *" 11 «- D""*"*"™ voa cDNA.BibH«h t k«n n^h TOF-BP cDNAv 



Beupicl 6 
Isolwrung vonTNF-BPcDNA Kloncn 



40 



LB-Agar: i0 g* Tryp,^ 5^ HefceXku 3 il nJoSS a™ fc? ""."S^ pr ° 

8g/l Nad. 08% Agarose). Von iedTr W»tt* SJS! m ' "« u,eren Top-Agarose: 10g/1 Trypton. 

wurdenvorgewaschfn™*^^^ N,,ro " Uu, «^'«-AbzQge hergestellL Die R|,£ 



50 mM Tru/HClpH - 8,0 
! M NaG 
ImM EDTA 
0.1% SDS 



so 



S3 



60 



65 



fix* W/boum Z rfnnzkt tn - k** prahybridisiert in: 
6x SSC(05MNaaa09Mtri Nacitrai) 

5x^nhard,',(a.% FicoU.0.1% Po»yvin y l P y™,idon.a>% BSA [- RWenenmudbuminJ 

Hcrstcllung dcr radioakav markicrtcn Sonde 

a- u P<iCTP(100jiCi.3JMBq) 
5ul lOx Priming Puffer (0,1 M Tri$/HCL pH - 8.0, 50 mM msCM 
2ul jc 1 m M dATP. dGTP. dTTP ^ ?; 

1 nl PolIK (KJenow Fragment der E coli DNA Polymerase 1. 5 Einhehen) 

I^n M d^ Minu«en auf 70-Q erfo.g, das 

Puffer(,0mMTris7HajH r 8.1 nfiSfS^^ WDG ^) h TE 

DieF,Iterw "rt™zweimal30Minutenbei^^ 
R2'jrr.'e.T!5e— : - i..c^m»i«i. . . . . rr , \ ^ wu,ul ™ iL, ^unaeinmal45Minutenbei 

r — ""«, °re.ma. * M.nuten bei 65"C in 2xSSC/0,0l% SDS gewaSieS. 
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dn e e rW«,^k r ^ l i , , U ^ ,r ^ e, ^ ansc , h,ieBend »" Amersh.m Hyperfilm 16 Stunden unter Verwcndung 
TNF-BP «' -30° "poniert Insgesamt wurden 30 hybridisicrende Plaques identifiziert (Lambda- 

wn^i mi \ de " hyb^ij'ere'KJcn Plaques wurden rooglkhst praise ausgestochen. und die Phagen in 

?2n ^ 301 ™' C K 0 ^ 0nn e L u5ert Durch ^""einigung- (Plattieren von ca. 200 Phagen pro 
9 an Petnschale beim zweiten Durchgang. bxw. ca. 20 Phagen pro 9 cm Petrischale beim drit.cn Durchgani 
RherabzOge doppelt. Vorbereiten. Hybridisieren und Waschen wie beim erstmaligen Durchsuchen b«Khrieb\ni 
wurden leather, 25 hybridisierende Phagen vereinzelt (Umbda.TNF-BP « I - 1* 12 - 24 29 301 • neben) 

?°?if ~ ngderrekombinan,en LwibdfDNA von den Kloner. !.ambda-TNF-BP it 13.' 15.23. 30. 
in V J? wurde . n f« f YIC88 in Topagarose (10 g/1 Trypton. 8 g/1 NaCl 08% Agarose) plattiert 

2 ? "? JT^ 5? L 5- A « an »« d- 5 * A K*">«. «*> Glucose, 10 mM MgSO« 10 gfl \t£S£. 5*1 

^ XtT ^ n 5 f? N lS I) 6 S,Unden bei 37 ° C mkubJcrt N « ch Abk0 W« dcr flatten (30 MinuS b^i 4»C 

?,u^^^r , ^ b ^ a ^2 ,,U ^21 (,0 m , M Tt *™° pH - «* 10 mM •»■* EDTA Obe^h?h"e« und 8 

Stunder, oei 4«C elu.ert Der Obenund wurde in 15 ml Core* Rohrchen transferiert und 10 Minuten be 15 000 

Z?R^ n T^ ltn ( ?TW 2 - 21 Zentrifu « e - JA20 Rotor) . Der Oberstand wurde in 0 ^1 PoWcarbo^ 
natROhrchen dekant.cn und bei 50000rpm. 20°C bis co't-Ox I0 10 zentrifueien (Beckln i« ?n Tor? 

R Th D ^ , 7 Pe,,e, WUfde in 03 ml diluent resuspendiert u'kJ i ^^SS^tltJ^SaV 

nert Nach Zusatz von 5 mg RNase A und 03 mg DNasel und Inkubaiion bei 37'C wahVer^M mT™. ? n 

Ab^^ ***** *<™» - ««t Eth-no, 

Beispiel 7: 

SubklonierungundSequeniierungvonTNF BPcDNAKIonen I5und23 

s.^,^^^ der . KI ? ne Lambda TNF.BPJS und Lambda.TNF.BP23. die bei der Hybridisicrung die 
SSI. dna£ g " e,g, ,. hauen - nab V L U charakterisieren. wurden die cDNA-lnserts muSX! 2 der 
Umbda-DNA herausgeschnitten. nach elcktrophoreuscher Auftrennung aus einem AgaroscKcl eluiert und mil 

SdveSor^^ Phosphatase .us Kalbsdarm dephosphoryliertem 

r«„ m i^ -J? v P • . ( „ ! hesda Laboratories) mil T4 DNA Ligsse ligtert und Ecoli IMI01 

12? 1.7 Ca ftt n eUUe, ? e " "•Merlenkolonieii.die nach Seleklion auf Agaroseplatten m Amptal^nd X-ko 
SiSe" m? r ^RI J^llTC? v" ^^^edahrenWmtd.DNA hergeX und d«S 
M»mM. c n. , H "~ ,, 1 ' Vorhandensein und die Orientierung des cDNA Inserts festuestellt 

E"X«U,*, S .DNA p rt p,ri,r, * V.^, for die „.ch dS 

¥ 13 Klo !* ,, - < ! i5 <•* cDNA Inj.ro in enlgtgtngcstmtr Oricnliening cnihielltn. wurden mil dem univtr. 

«m».„Un,bd a .TNF.B roe „upnch.d«r,.nUnSbd, r TNF.BP 1 5(B«ni^ 
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aScfSSow^iSZEUt-* 1 ^ d>B R! * GT C CCT CAC CTA GGG 

5. DNA Anspruch 3. dadurch gekennzeichnet, daO R 2 fQr R 3 CTG GTC CCT PAP cta rrr r A r A rr 

fcDNA nach Anspruch 5. dadurch gekennzeichnet, daB R 3 fQr ATG GGC CTC TCC ACC nrr rrr r 4 r 
2? £5 «S. CCA ^ GTO CTC CTC GAG CTG TTG GTG GGA ATA TAC CCCtS?o£ GTT 
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ATG GGC CTC TCC ACC GTC CCT GAC CTG CTG CTG CCA 
CTG CTG CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC 
TCA GGG GTT ATT GGA CTG GTC CCT CAC CTA GGG GAC 
AGG GAG AAG AGA GAT AGT GTG TGT CCC CAA GGA AAA 
TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC 
AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT 
CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT 
GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC 

AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA 
ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA CTG GAC 
CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC 
CGG CAT TAT TGC AGT CAA AAC CTT TTC CAG TGC TTC 
AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG CAC CTC 
TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC 
CAT CCA GGT TTC TTT CTA AGA CAA AAC GAG TCT CTC 
TCC TGT ACT AAC TGT AAG AAA AGC CTG GAC TGC ACC 

AAG TTG TGC CTA CCC CAC ATT GAG AAT GTT AAG GGC 
ACT GAG GAC TCA GGC ACC ACA GTG CTC TTG CCC CTG 
CTC ATT TTC TTT GCT CTT TGC CTT TTA TCC CTC CTC 
' TTC ATT GGT TTA ATG TAT CCC TAC CAA CGG TGG AAG 
TCC AAG CTC TAC TCC ATT GTT TGT. GGG AAA TCG ACA 
CCT GAA AAA GAG GGG GAG CTT GAA GGA ACT ACT ACT 
AAG CCC CTG GCC CCA AAC CCA AGC TTC AGT CCC ACT 
CCA GGC TTC ACC CCC ACC CTG GGC TTC AGT CCC GTG 
CCC AGT TCC ACC TTC ACC TCC AGC TCC ACC TAT ACC 
CCC GGT GAC TGT CCC AAC TTT GCG GCT CCC CCC AGA 
GAG GTG GCA CCA CCC TAT CAG GGG GCT GAC CCC ATC 
CTT GCG ACA GCC CTC GCC TCC GAC CCC ATC CCC AAC 
CCC CTT CAG AAG TGG GAG GAC AGC GCC CAC AAG CCA 
CAG AGC CTA GAC ACT GAT GAC CCC GCG ACG CTG TAC 
GCC GTG GTG GAG AAC GTG CCC CCG TTG CGC TGG 

der zytop.as.a.ischen 

a Su^ nh ^ R«cp,or.Abschni« kodic 

g^n ^ * ™ - i- Anspruch 7 d,,r^e„ UNA un.er Bedingu, 

dcnJitTiSSr I*™**™- <* « mindestens cine in Anspruch 1 oder 7 

wi£S££K^^ in prokaryouschcn odcr eukaryo.ischen 

12. Rekombinante* DNA M^uum u *„_..u ,~ .... 

" " ' ™ ~"F"*» iv, repiizjerDar in eukaryotischcn V^rtsorganismen. 
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itn&p^l?^^1,r e ^^ " "* " iK,H, " a *- DNA M„,. M1 

15. Wlruorguismui mch Aiupruch M.dadurch jekenmekhneKUB tr eine SJu..ii,„,ll. :,. 

raffia 

' WUrC,, «*—*»««• *• « von *<r h «i„ em d«, AnsprOche , bi, 6 definiemn DNA 
<Ud»rc„ drt « „,„ ,1,., i„ AniI)ro c» , oder , dcliaier,.,, DNA kedlert 

biologuckerWifkuni. un< '' 0<lw ihre Bnit.nu»un ( dercn 

2*£5S»«S£Eft •'•**"* »*—'*•«. « * 

dai«primlemPro«in iSn«W omb "'*° ,erDNA «' """Ansproch II ir.iuforniicr.undjeiOch.el.ind 

du t.pnmime Pmuin UoBmiJi ' Ara l"«" « Iranrformiert und geiOchtel und 

^M^^i^ra A^sr e bK,k,,,iche Ak,iviu " TOn ™ f - 



Hierzu 4 Scite(n) Zetchnungcn 
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2BCHNUNGEN SCfTE 2 Numnw: Di»»« A1 

Into.": c;tM 1/10 

Offtnltgungttag: 3.JinuaM991 

F1g.l/2 



125 130 135 

iff T~ Si " l8 Leu Ser Gln Glu L VS Gin Asn Thr Val 
L?° ACC OTG ^ 070 TCC 100 GAG AAA CAG AAC ACC GTG 

666 675 684 693 702 

HO 145 150 

SE ?~ Cys 1,18 Ala Gly pho phe Arg Glu Asn Glu Cys Val 
TGC ACC TGC CAT GCA GOT TTC TTT OTA AGA GAA AAC GaS TOT CTC 
/1X 720 729 738 747 

1SS 160 165 

J" pyf f e r Asn Cys Lys Lys Ser Leu Glu Cys Thr Lys Leu Cvs 

TCC TOT ACT AAC TOT AAG AAA AGC CTG GAG TGC ACG AaI TTG TgI 
/:>0 '65 774 783 792 

170 175 inn 

OTA 5? ii? X? *!2 X al LyS Gly Thr Glu ASP Ser Gly Thr 
AO? I,?* 0 AAT GTT AAG 000 ACT GAG GAC TCA GGC ACC 

801 810 819 828 837 

185 190 195 

Thr Val Leu Leu Pro Leu Val lie Phe Phe Gly Leu Cvs Leu Leu 
ACA GTG CTG TTG CCC CTG GTC ATT TTC TTT GOT OTT TG? OT? T?a 
««o 855 864 873 882 

200 205 210 

Ser Leu Leu Phe lie Gly Leu Met Tyr Aro Tvr Gin a™ t„o 

TCC CTC CTC TTC ATT GGT TTA ATG TAT CGC TAC §£ SS ^ SS 

891 900 909 918 927 

215 220 225 

J" Lys . Tyr Ser He Val Cys Gly Lys Ser Thr Pro Glu Lvs 
TCC AAG CTC TAC TCC ATT GTT TGT GGG AAA TCG ACA COT GAA AAA 
yJb 9«5 954 963 972 

2 30 235 240 

Glu Gly Glu Leu Glu Gly Thr Thr Thr Lys Pro Leu Ala Pro Asn 
GAG GGG GAG OTT GAA GGA ACT ACT ACT AAG S£ otS £l J£ 
y01 "0 999 1008 1017 

245 2 50 255 

J?? *nJ ™ ?2 r Pr ° Thr Pro GlY Phe Thr Pr ° Thr Leu Gly Phe 
CCA AGC TTC ACT CCC ACT CCA GGC TTC ACC CCC ACC CTG GGC TTC 
1026 !035 1044 1053 1062 

260 2 65 270 

?™ ™ ~ al Pro Ser Ser Thr Phe Thr Ser Ser Ser Thr Tyr Thr 
ACT CCC GTG CCC ACT TCC ACC TTC ACC TCC AGC TCC ACC t£ lei 
1071 1080 1089 1098 1107 

275 280 285 

2£ Si*, Asp °* 8 Pro Asn Phe Ala Ala Pro Arg Arg Glu Val Ala 

CCC GGT GAC TOT CCC AAC TTT GCG GOT CCC CGC AGA GaS CTG GCA 
1^6 1125 1134 H43 1152 



2BCMMUNGSN SE/TE 3 



Nummet: OE It 20 212 A1 

lntCI.»: C12N 1/10 

Offenlegungstag: 3.Januar199l 



Fi g . 1/3 



290 295 300 

5? 52 SJ" Gly Ala As P Pro ^« Ala Thr Ala Leu Ala 
CCA CCC TAT CAG GGG GCT GAC CCC ATC CTT GCG ACA GCC CTC GCC 
1161 1170 2179 1188 1197 

305 310 315 

Ser Asp Pro lie Pro Asn Pro Leu Gin Lys Trp Glu Asd Ser Ala 
TCC GAC CCC ATC CCC AAC CCC CTT CAG AAG TGG gJg Sac A§£ £c 
1206 1215 1224 1233 1242 

320 325 330 

rin J£? Gln Ser Leu As P Thr As - Asp Pro Ala Thr Leu Tyr 
CAC AAG CCA CAG AGC CTA GAC ACT GAT GAC CCC GCG ACG CTG TAG 
1251 1260 1269 1278 1287 

335 340 
Ala Val Val Glu Asn Val Pro Pro Leu Arg Trp 

fSo? TG ° TG GAG ^ GTG CCC CCG TTG CGC TGG AA GGAATTC 
1296 1305 1314 1323 1332 " 



BXHNUNOfM 8EJTZ 4 



Nummtr: 

Int C1.»: 

Offanlegungsug: 



DE»202S2 A1 
C12N 8/10 

3. Januar1891 




ZEJCHNUNGEN SCfTI 1 



Nummer: DEMZOZtt A1 

lntO.»: C12N 1/10 

Offenlegungttao: 3.Januar1991 



Fig. l/l 



GAATJCTCTGGACTGAGGCTCCAGTTCTGGCCTTTGGGG 
TTCAAGATCACTGGGACCAGGCCGTGATCTCTATGCCCGAGTCTCAACCCTCAACTGTC 
ACCCCAAGGCACTTGGGACGTCCTGGACAGACCGAGTCCCGGGAAGCCCCAGCACTGCC 



*** 



GCTGCCACACTGCCCTCAGCCCAAATGGGGGAGTGAGAGGCCA TAG CTG TCT GGC 

S1 SS S10 S15 

Met Gly Leu Ser Thr Val Pro Asp Leu Leu Leu Pro Leu Val Leu 
ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG CTC 
216 225 234 243 252 

' s2( > S25 S29 1 

Leu Glu Leu Leu Val Gly lie Tyr Pro Ser Gly Val lie Glv 
CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG m ATT WA £?G 
261 270 279 288 297 

™ ™ Hls Leu Gly As P ^9 Glu L ys Arg Asp Ser Val Cys Pro 
GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT ACT GTG TO? CCC 
306 31 5 324 333 342 

20 25 3o 

SJ? S y Lys ^ 110 Hls Pro Gln Asn Asn Ser He Cys Cys Thr 
CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC 
351 360 369 378 387 

" 35 40 45 

S£ "ff Lys Gly Thr Tyr Leu Tyr Asn Asp Cys Pro Gly Pro 
AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC CCG 
396 405 414 423 432 



50 55 60 

ZiZ SJH if P Thr Asp Cys ^9 Glu Glu Ser Gly Ser Phe Thr 
GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC ACC 
441 450 459 468 477 

65 ? 0 75 

£ lu Asn His Leu ^9 Hi s Cys Leu Ser Cys Ser Lys Cys 

GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC 
486 495 504 513 522 

80 85 go 

Arg Lys Glu Met Gly Gin Val Glu He Ser Ser Cys Thr Val Asd 
CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC 
531 540 549 558 567 

95 100 105 

Arg Asp Thr Val Cys Gly Cys Arg Lys Asn Gin Tyr Arg His Tyr 
CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT 
576 585 594 603 612 

HO H5 120 

Trp Ser Glu Asn Leu Phe Gin Cys Phe Asn Cys Ser Leu Cys Leu 

TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC 

621 630 639 648 657 



